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(57) Abstract 

lH-Imidazopyridine derivatives represented by general formula (I); or salts thereof (wherein R 1 is hydrogen, hydroxy!, alky!, 
cycloalkyl, styryl or aryl; R 2 is hydrogen, alkyl, halogeno, hydroxyl, amino, cyclic amino or phenoxy; A is an optionally substituted homo- 
or hetero-cycle; R 3 is a saturated nitrogenous heterocyclic group; and m is an integer of 0 to 3). The above compounds exhibit excellent 
production-inhibiting activities against TNF or IL-1, thus being extremely useful as preventive or therapeutic agents for diseases due to these 
cytokines. 
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Ig8 




(IX) 

U R »' ttR 1 iigll (fc£U tKK3£%»<) £«U R 3 , m&tfAJf&iiy 



xS3t*v^Ttt. -feS (VI) T-^£ti£T* >£-J&5S (V) Oih&VaZs 
■CS*£-rscii:t:J:¥3s -«S (VII) <Dib£®}Z'&Zz i:#Tr£&o 
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□ SSM^UTs -IRS (VIII) ©fb£t)£f#3Ci:#T";§So 

Ig5C*^Tttx -IKS (VIII) ©fb£t)^ *©-^S (XI) , (XII) X 
tt (XIII) 

R C (OR) 3 (XI) 
R 1 ' COX (XII) 
(R »' CO) 2 0 (XIII) 

leg (fcfiU 7Ki?«£B$<) %*-fo ) 

tt##&TK, 0°C*^ 2 0 O-CCDP^TS^t-^-ttctb, (IX) 4Mb 

H5l:ftt)5^ii:U^ xH6£fc^X-jRS (vil I) <7Mb-£rt)^ &© 
-«SS (XIV) 

R CHO (XIV) 
(S*K R l '(±R l i:lBl^« (fc«U 7ki£S£B&<) ) 

y>©??&T. T-bh-hU;i/, 1, 4-^**iJ->, 7 1 h^k h*P77>^© 
M<K 0*CA»e»»»©a«KailE©Hn?£*BfSCi:t:«kDx HRS (IX) ©<b 

X, xH5Xlix«6£ttfcS£SfcLx\ xg7C*j^TH98B-lftS (VIII) 
©<b^«Bi:*0-«aS (XV) 
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R " CO OH 



2 0 O°C0ig-e£J&-fS !K -)RS (X) ©fc£tl£t#£ - £#1? 

(X) t£^TR 5 ^7K»^^T^, X*I8tc&VM:i&ilfl:-r 
2>Zt££>)s -&5£ (IX) ©fb£t)£i#2>;:i:#T-#3 0 

m^hsfeii, -ass*; (x) ©^ti^Mcjs&DTx r '-c-^^nsiaft^ 

jfafcTttfct3<fcDIIS«&T*£fcfc«k!>s R 6 * s m*^T-fe^-^ (IX) © 
*38#(t^©!g 2 ©£$&-?? «U -ftS (VIII) ©lt£tj£. HJ*X^> 

Dx -«55 (XVI) 



R 3 , R 6 , m&t>'AIi&MM^|5]iii8£ilTo ) 
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R 3 — (CH 2 ) 




OH 



(XVI) 
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-fr&ZWm&t LTW-f SHKS; (IX) ©lbi§rtl£, «$i;tR 3 T-^£ 

ns»«^a*a*«i*©i»«-rs (ch 2 ) .aEctg^La^a*®^^ m& 

ifijflti&bTs fSi:J;!)KItKi:l:J;^ -«SS (XVII) 



(5$tk Ztt35S8i££U al±lXtt2©fi»££U R 3 , R 6 , mRVAM 
a#l©6&££1"»£fciu Wit ^PAi£, a«fc**, i-^DiS^IS 
77>, 1, 4-^^^it>, 1, 19 J T-feh> 

*«Wft^ ! »©*4©'&riitfe-ettx r . 1 ^ii*®^ t * s -las: (i) ©<b£ 
★awaiftK-^Jg^sffl^Tx »«£+x owe&&©aMS£©isi"C 
s«n-ttaD, r 2 (i) oib&vazm z z ttf-c 

«, M, lUbzlcslSifc^wlfc&a^tf&tu ai&MiibTtts W^-tts 
h U ^a^* 'J «i7AH©r;i/?b u^®xtt-7^j/C7A^*;!/'>^A^©r;i/* 



R 3 — (CHj) 




CH 3 
Z-S(0) a 



(XVll) 
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^f^JVATU-, 1, 4-i?m>, rh7tKD7 7>«OS«Xli: 

*«Wfc£4&©» 5 0£j*ft-Cfck R 2 * S H«^T-R '#R >' 
( I ) ©lb£tk XfcfcR ^TkKST'R 1 #R ''TfcSHRj*; ( I ) ©fb£tl£ b 

>J«7A, 7 yiki~ h U ^ A , 7 •yfbUf-^A, Hft*U«7A, ^b^HJ^A, 
*«W-fc^»©m6©^«i£-C^ -J&iS (I) R 3 #BMgf3 (CH 2 ) 

s (ch 2 ) n 3£c^e^Lftv^a*s : F* s Ittffa*■i^fc^a^a^s*a*9l*"c*a 

li^^-^x v — ;m© * f-* >7n > J* * — ©#ftTXtt*#tt"F 

x^;i/, ttHb^f-l/>, 1, 2-y7DDi^>, 1, 4-y**tf>, 

x*7— n-7D;V-jl/, N, N-y^f;v*;i/A7U', ^h^t 
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gj»il7cR*&i±N ^^y^AjR*. ^-;pt>xk* 
©7;i/3— ftK. xttciti&oiB^iS&'k S»^©io$STXli*# 

STt* gfi*e>igJt©iI*fflft©lffl-^ SEfr?> 2 0 0 kg/cm 2 ©E±nr<T? 

«B^b-^ti©^7©^^T'ii> R z * s m»^-efe2)-^ (i) ©tea 

>?A3|©J&*©??2ET. N, N-^/f»A7^ h;i/^>^©^© 
^fiTX!i##STt^ 0°Cfr £ 2 0 0 o C©F*re&Ji&T R 2 #g 

»***UT*iv^7x/*5/*T**-jftiC (i) ©fb^fc&s^iitfT-g 

£ o 

^mm<t^(Dm 8 ©£r^&T-y\ $ 7 ©£$&£ £ t? ?§ *> ntz r 2 #esi£ 

h±fct s n, N-^fW/»7^ KXtt Mbx>3|©?gi&©?££TXli## 
0°Cfre> 2 0 0"C©P£T*£Jfc-rs R 2 PT y — 

**MIMb£*i0t& 9 ©£$&T-yu R 2 tfitM^T-feS-^ (I) ©<b^ 

h U -?A3?©iIS©i?:£TXti##£Tt s tKs x*y-;u, n-7 - 
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>^©^I©^£T&£l^i#££T, O'C^p, 2 0 OWF^mffiX&^EE^ 
^TT'S^-r^ChCctDs (I) +s R 2 #lfll*) t <{±2{1®B&£ 

$2PM:&tl©i& 1 OOMfttrtt^ !!9©^acj:Dffe>tifcR 2 

sc (i) (Dit&vnz, mMte&mMmzm^&MMTttz xau r 
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ftfiDHfts*; (XVIII) 

R 7 -0-NH 2 (XVIII) 

HJ^A, JKK*U«>A, h 'J ^A, h 'J >7A^©i&&©#£ 

N, N-^/fWATU', 1, 4-;^tf>, rh7hFD77>Xli 

#*3fsJ5ii-?T-feSHKt5S; (I) ©^tl^^SCfc^T-^^o 
*«WflS^«©*l 4©-&l«8rCBu -f&iUl)^ R 3 «lt5 (CH 2 ) 

ts jgS«cH*Sfl§^Tfifc£-e\ HuEB-HSiS; ( I ) 4\ R 3 7mgf?> (CH,) 
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^BJ^tl©^ 1 5 ( I ) <K R 3 * s ^g1-^ ( C H 2 ) 

^lotilllilt & £ Ifc^j ^ n □ * * n o mm^- > v 

3d ( I ) <K R 3 A 5 ^T^. (CH 2 ) 

u t w -r 5 iain^^ « iisr- s ft ^ti ^ i# s c: ^ * s T- ^ s o 



-Cfr^tiZih-nWt, -gtf£;ftHb-&tJT"& ^ Journal of Medicinal 

Chemistry, 1 8^, 726M(1975^) ; lej , 3 3g, 1 8 8 0M (19 9 
0^) ; PI, 4 0#, 1779M (1997 4?) , wmm^'M&W, 9 7/2 0 8 
2 0-t, 3-D^;^fFM2 23124 ^(198 7^) mizm^£hZ& 
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Z<D»£\sX9$M2tiZm-1GL& (I) Xli (ID tf^W»lH- 

-Bfi^LTs 1 ~ 1 0 0 0 mg Sft, T* 0 . 0 1-5 

23 



WO 00/09506 



PCT/JP99/04381 



"^©B&fgtt^ti^ti^C^^^ToPh: 7x^;i/,Bn:^>^;i/, Boc : 
tert-7*b^>;&;i/#x;i,, Ac : Ms : * $ >7JI/*-;i/, Ts :p- b;Ux 

Me : Et : x^;i/, n-Bu : n-7*f-;i/ 0 



#%<?'J 1 

g^Ts -f V-^f>gif;i/7 6 . 5 gRUh 'i ;i/7 ^ >8 1 . 5 ml 
©iHb^l/>7 5 0 ml j&Mtcl&lbh ^i-iM^ l 4 9 g £ 3 H] # 

-fiK-i5t#LT 1 8 4 gOMfe^B^lf fco x^/-;i/fribiPSI^LT, it! 
£1 4 7. 5- 1 4 8. 5 0 CM£.:rVXAOT£f#fco 

TC^^/ffS C 27 H 29 N 0 z 

HUSKS C, 81.17 ; H, 7.32; N, 3.51 
Hffcft C, 81.19 ; H, 7.22 ; N, 3.44 

7jc^Tx Tk^fbU^^ATJl/^-^A 1 0 . 6 g©tof7K^ t FD7^>3 

0 0 mlStM^t^N- h ij7i-;Mf;i/-4-^'J^>M^>iifil/ 

1 1 2 g<Dflff7k^ h7th*o77>4 0 0 il ?&7&£$T U MUX' 4 BSH&ft 

U fco t7K^T. Th7th*D77>U0 %7K^b^ h 'J 7 A7K?£ 

$£MLTf# 5>tifelifeE]^^p<^^-^Ti7t^L-r, 8 4. 2 g0$t£fcSl> 

7x.mftm& c 2 5 h 27 no 
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C, 83.99 ; H, 7.61 ; N, 3.92 



fig C, 83.79 ; H, 7.74 ; N, 3.94 



mm3 

NMRX^£ h;i/ d(CDCl 3 )ppm: 1.26(lH,brs),1.36(2H,brs),1.45-1.58(4H,m) 
> 1.67(2H,d,J=12Hz),3.05(2H,brs),3.74(2H,t,J=6Hz),7.14(3H,t,J=7.5Hz),7.24 

(6H,t,J=7.5Hz),7.46(6H,brs) 
IRX^Wl/ v(liq.)cm'' : 3416 
WUm/z : 371(M + ) 



(N- h U7^-;i/^5 L ;i/-4-b'^'J^;i/) 
zK^T. N-f l J7i-;Mf-^-4-^U^^^>'--il'8 4. 0 g&tf 
h ij xf;V7 * > 3 6 . 2 ml ©ffifckr- h7t FP77>4 2 0 il Sil^ ffi-fc 
^#>*;b*-;H8. 3ml£?$TLT. ^iST- 5 . 5 Lfco SJ&iS^ 

r££;DQ;LT, *TtHLfcl£ii£tt3lgL /^7-;b»LT9 0. 4 g©« 
H£f#fco ^b/^b>i:^^y-;i/©?gM/b^llie B s BLT. H&129. 5~ 
1 3 4°C©l!Sfe7->JXA^ H B B^f#fco 
tg£##HI C 26 H 29 N0 3 S 

9tttt C, 71.69 ; H , 6.71 ; N, 3.22 

HKffi C, 71.68 ; H, 6.47 ; N, 3.19 
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##$J5 

SSiS : 1 1 1. 5-1 1 4°C 
7C$##ra C 27 H 31 N0 3 S 

3&fS C, 72.13 ; H, 6.95 ; N, 3.12 

HBMI C, 72.03 ; H, 7.12; N, 3.14 

^>*;i/*>i? (N - h ij7i^M^-4-t^U^l/) ^^6 0. 
OgMr^bth'J^An. 9g©tet7XN, N-^^W^A7; H 3 0 
0 ml SSffiifc* 7 0°CT- 1 7B#P B ^^tfc 0 RJ&&^?8$J£tt£U 

JP&ft&MTkU «£g£cLfco ftfcftfcafl^ x^y-;ui:n-'s^-9-> 

®»*»e>H*SSLTx i(S1 0 3. 5- 1 0 5. 5°C©*ftfe*§g£ftfco 
^m^-lfTfi C 25 H 26 N 4 

mmm c, 78.50 ; h, 6.85-, n, 14.65 

H&fil C, 78.45 ; H, 6.74; N, 14.82 
##0>J 7 

2- (2-7J?l f xf;b) - 1 -t^«J5>>*;i/#>fttert-7'f-;W 
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2 - (2 - t h*D^>if;i/)- 1 -f^U^>*;u**>^tert-7*f-;i/4 6. 
7gMF U ^>3 1. 3 ml (DmjK^ h7t h*D77>3 0 0 ml 
izjmTS&itA * > XJl*-)l 1 5 . 8 ml SiTF UTs^ST* 2 R$M# bfco 
t zk S fin X. T v x ^ ;i,x - ^ ;b 7? ft iB L fc «, flfi iti % * zk £ fgftl&Jgzk 

4. 4 gClfeSalSHfe, fclvt, & e»ixfclSSt:7 > yfl;^hU^A2 2. 9 
gMFN,N-^^;l/*;UA7'* h* 2 2 0 ml £fifl;LT 7 0"CT* 4B$lift#Lfco 

NMRX^ h;i/ 6(DMS0-d 6 )ppm : 1. 20-1. 32(lH,n),1.40(9H,s),l. 48-1. 58(5H 
,m),1.60-1.68(lH,m),1.88-1.96(lH,m),2.71-2.78(lH,m),3.28(2H,t,J=6.5Hz),3 

.80-3.86(lH,m),4.19-4.25(lH,m) 
IRX^^h;b v(liq.)cm ' : 2104,1692 

#%0>18 

4 -;**7- l-^ l Jy>7thzf U;i/ 

4 _ ij 0; y > . -jggyg • -Tkftltl 25. Og, £ o D h x h ij ;H 
1. 5 ml Rtfi/J V7P ^xf;i/7^ > 5 7 . 0 mlCDx hvb F D 7 7 > 2 
5 0 ml 1 (mnaiSiiEUfco U tttttflSffiftifczk* 

7- h *)<yh7kmi&ZMx.X. BM^T-frtt* J-fr (10 : 1) ©SfftT-iAffi 

>©ig«?5t^LT 15.7 g®&K&tta&ftfc» 

NMR7^^ h)l 5(CDCl 3 )ppm : 2.53(4H,t,J=6Hz),2.91(4H,t,J=6Hz),3.66(2H 
,s) 

IRX^Wl/ v(KBr)cm ' : 2232,1714 
V**^? F;m/z : 138(M*) 
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###|J9 

4- (tert-^h **/t>)lX-)\sT ^ 7 ) - 1 - ^!Jy>7t h- h 

HISI,^ : ^ ^ y 

M: 1 4 7-1 4 8°C 
^#flr W. C 12 H 2 , N 3 0 2 

mmm c, 60.23 ; h, 8.84; n, 17.56 

III C, 60.08 ; H, 8.63; N, 17.55 



##0*1 1 0 

/^>^;i/*>^ (N- h 'j7xzjMf^-4-^'J sw *?-;i>9 o. 

4g, 3<Mt#U^A3. 5 0gM'>7>fl;th , J I )A2 0. 3 g©i*y^ 
?)lX)\,**i/ H 4 0 0 ml SiBifc£, 9 0°CT- 5B#F B Hil$ Lfco SAiB^t* 
% flD x. T ft SI x ^ ai L It o m $ £ tK h fSftl&i^K "C M VtiK&&.J&& L s 

-;uDw.mfrt>m^BLXs m&i 3 8~i 3 9*co*ifefgii£&fco 

TuH^I/HI C 26 H 2G N 2 

Hftfl C, 85.21 ; H, 7.15; N, 7.64 
III C, 85.35 ; H,7.26; N, 7.62 

##0|J1 OO^iStSEot, ##011 1-1 3©4b£tl£l#fco 
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m 






11 


Ph 3 CN'^ X | 


&£3£.§,(MeOH-Et 2 0) 

mp.1 58.5-1 60.5°C 

7C^##T fit C 27 H 28 N 2 
ffl^mfiS C 85 22- H 7 42- N 7 36 
HSIfil C, 85.21; H, 7.52; N, 7.34 


12 




&fe^'jXA#ll(iso-Pr 2 0-n-Heptane) 
mp.48-49°C 
7C^##Tfit C t2 H 20 N 2 O 2 
Stifll C 64.26; H, 8.99; N, 12.49 

* ^^^^ USUI l^^^B f J " " * ^™ 

HHfii C, 64.01; H, 9.24; N. 12.35 


13 




&fe*SH(iso-Pr 2 0) 

mp,89-90°C 

5c*$J'*rflaC, 1 H, i N 1 0, 
Ulifit C, 58.39; H, 8.02; N. 12.38 
HSfcfit C, 58.31; H, 8.01; N. 12.37 



mm 1 4 

N- h 'J 7 x— 4 s/>r-fe h- h tf;i/2 1 . 2g, 10% 

TKiftt h U *j kykmm 1 2 7 ml JkVf*-$ 7 -ft 3 1 2 ml 7 4 

^ufco >KftT\ afcs^ttc i o%Jegs*jin*T*fnu ifcivt* i o%7^> 

gMc$&£in*.TpH4~5fc:Si!gU flfffi Lfc$i£*SJRU 2kfc**7-;i/ 
*>Bf£ilUT, Sfej&l 9 7-2 0 9°C (#8?) ©*R££M*ll£&fco 

KfikftmU C 26 H 27 N 0 2 

MmiU C, 81.01 ; H, 7.06 ; N, 3.63 
iRI C, 80.85 ; H, 7.17; N, 3.70 

#%0"J 1 5 

N - h 'j7i-;M^-4-^ l J^>l^xf;i/ 

N - h U 7 ?ft- 4 - U i; 2 3.6 g ,J^Igft U ■? A 1 6 . 
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9 g&TOftl^;i/5. OmleDffifcKN, N-^f^*M7^ K 2 3 0 ml <B 

J:rh7t KD7-7>©^^?>SIS^tTs Bu£U 6 5~ 1 6 6"C©J»fejgfil 

7G*#*rfc C 28 H 31 N0 2 
9Hfil C, 81.32 ; H, 7.56; N , 3.39 
C, 81.08 ; H, 7.69; N, 3.43 

#%#|J 1 6 

4, 4 -x^-l/>S?**^- 1 -f^U^>T-fe h- h UJl/ 
4_^^V_l-^iji;>7t h-HJ;H0. Og, xfl/ ^— ;i/ 
2 2. 6gMMp-hil/x>^>iO. 6 2 g© h;i/x> 1 0 0 ml Wk 

3) zmitim&tLfzTJiii-ti^&pu-? h??7 -i-^nmvz, 12. 8 

NMRX^^ h;b (5(CDCl 3 )ppm : 1.78(4H,t,J=6Hz),2.69(4H,t,J=6Hz),3.52(2H 
,s),3.96(4H,s) 

IRX^h;i/ v(liq.)cm ' : 2230,1094 
7X7^ h;i/m/z : 182(M + ) 

##0'J 1 7 

4 —t* 2. y/f;i/-N - h 'J 7 x=;i/Xf-;i/K^U v> 

tK^T, 7k^{bUf-'>Ar;U5-'>A4 . 70g©i7krb7th'D77>2 
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$£i§iBLT 4 8.1 g©SHfe*«:*»fc, 

NMR7^7 (5(CDCl 3 )ppm : 1 . 14( lH.brs), 1 . 36(2H,brs) , 1. 48(2H, qd, J=5, 
2.5Hz),1.68(2H,d,J=11.5Hz),2.59(2H,d,J=6Hz),3.10(2H,brs),7.14(3H,t,J=7.5 

Hz),7.25(6H,t,J=7.5Hz),7.47(6H,brs) 
IRZ^Vhfr vUiqJcnf 1 : 3056,3028 
M^mm^TsX^^ h;i/ : C 25 H 28 N 2 

mmU m/z : 3 5 6 . 2 2 5 2 

m%ki& m/z : 3 5 6 . 2 2 5 0 

##0<J 1 8 

4- (2-TS. -N-hU7i^;M^^ l Jy> 

0 0 ml lit^t, mm% 2 8.1 g(7)ttt7X^ h7hFD77>100iljS» 

^>T-b h — h 'J;i/7 0. 0 gO^TKx h7t FD77>3 0 0 ml 
T LT, g?ST- 6 B#Pb131# tfco /K^Ts SJ^S^Ct 1 h7tFD77>U 

-tff fcftfcSflifciTkfcinjx.x ftftx^iz-eMiffiufc. Miajffc£t&*a&ilzk-t-i5fe# 

NMRX^7 h/l/ (5(CDCl 3 )ppm : 1.18(lH,brs),1.35(2H,brs),1.40(2H,q,J=7.5 
Hz),1.48(2H,qd,J=11.5,3Hz),1.63(2H,d,J=11.5Hz),2.67(2H,t,J=7.5Hz),3.05(2 
H,brs) > 7.14(3H,t,J=7.5Hz) ) 7.24(6H,t,J=7.5Hz),7.47(6H > brs) 
IRT^Wb v(liq.)cm ' : 3060,3032 
M^mm^XX^ h;b : C 26 H 30 N 2 
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mmm m/z : 3 7 0 . 2409 

?mM m/z : 3 7 0 . 2 4 0 0 
###J 1 8 ©££«oTs ##0<J 1 9 (Dib&VQZmtzo 
##0'J 1 9 

4- (3-7;;7D^) -N- h U 7x'iMf jl/b^'J^> 

NMR^^ h;u <5(DMS0-d 6 )ppm : 0. 95-1. 05(lH,m),l. 19-1. 35(6H,m),1.41( 
2H,q J J=11.5Hz),1.62(2H,d,J=11.5Hz),2.47(2H > t,J=6.5Hz),2.93(2H,d J J=11.5 
Hz),7.15(3H,t,J=7.5Hz) 5 7.28(6H,t,J=7.5Hz) J 7.38(6H,d,J=7.5Hz) 
IR7^h;i/ v(liq.)cm'' : 2972,2920 

##0'J 2 0 

2- (2 - 1 - tr^«;^>*^Jl?>Ktert-^;b 

2- ( 2 -72^ KxfJl/) - 1 -h'^'J v>#;i/#>@£ tert-7*^;i/4 3 . 0 
g&tf 5%^S^AJKHt2 . 1 5 g©^y-;i>2 1 5 mlf&mm*. ^ST'9 

NMR7^ h;u 5(DMS0-d 6 )ppm : 1. 20-1. 30(lH,m), 1.38(9H,s),l. 45-1. 58(4H 
,m) J 1.72-1.82(lH,m),2.34-2.47(2H,m),2.65-2.76(lH,m) ) 3.18(2H,t,J=6Hz),3.7 

8-3.85(lH,m),4.13-4.20(lH,m) 

I RX^ vdiqjcm" 1 : 2976,2936,1692 

##0'J2 1 

l- (2 -r = - 4, 4-xfb>i/^>tAij>;> 

4, 4 -x^i/>i/7t-^rv- 1 -b'^U ^>7-b h- h ij;H 2 . 7 gM"7 
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^--.y^;H. 3 m\RV2%7> : £-Ttt> S-frffi&l 13 ml 

f ^SStifil' : ^^V-il/= 1 0 : 1) T'H=MbT\ 10. 1 gOlfei^ 

NMR^^ h7l> ^(DMSO-c^Jppm : 1.58(4H,t,J=6Hz),2.37(2H,t,J=6.5Hz),2.4 
2(4H,t,J=6Hz),2.57(2H,t,J=6.5Hz),3.84(4H,s) 
IRX^h^ vOiq.knf 1 : 2956,2884,1094 



#%#J2 lcD^&tftoT, ###'J2 2-2 5(Dit-£W)Zmtzo 







T>U IJL 


22 


BocN. 

NH 2 


NMR X^HU 5 (DMSO-d 6 )ppm:1.02-1.12 

(1 H.m),1 .1 6-1 .50(1 4H.m).1 .53-1 .60(1 H,m),1 . 

70-1 .77(1 H,m).2.56(2H,t,J=7.5Hz),2.75-2.83 

(1H,m),3.65-3.78(2H,m) 

IR 7s^Y)V V (liq.) cm~':2980.2936.1 692 


23 


Xs "^ NH 2 


NMR X^NU <5(DMSO-d 6 )ppm:1.40(9H,s 
),1 .55-2.00(2H,m),2.50-2.65(1 H.m).2.75-2.9 
0(1H,m),2.90-3.50(4H,m).3.60-3.90(3H,m) 
[RX^^7h;Ul/(liq.) cm ':1700 


24 


BocHN Vs ^n. 


NMR T^NU <5(CDCI 3 )ppm:1.15(2H,brs), 
1 .45(9H.s),1 .85-2.00(2H,m),2.00-2.20(2H.m) 
,2.30-2.50(2H.m),2.60-2.95(4H.m),3.40-3.60 
(2H.m),4.46(1H.brs) 
IRX^HUl/(liq.) cm , :3332,1692 


25 


Boc 


NMR T^HU (5(DMSO-d 6 )pprn:1.39(9H,s 
),1 .58-1 .66(1 H.m), 1 .68-1 .90(5H.m),2.47(2H.t 
,J=7.5Hz),3.13-3.22(2H,m).3.68-3.76(1H,m) 
IR X^hJU V (liq.) cm-':2972,2876,1 696 
itfaftfe [a] D 20 : -54.3° (c=0.1, DMSO) 



33 
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2 6 

5, 7-y^DD-6-zhDfx; [3, 2-b] f'Jy> 
4, 5 -vb HP- 7 -b h'P^ri/- 6 -- hD^xy [3, 2-b] b'Jv 5 
>-5-tf>2 4. 8gSV**S/ttfliU>8 7 ml ©S£«s 6 0°CT-2 4P3 
Hfllffbfco ££&?££?IiSU &fe*m<b*?\'> (10:1)© 

Itift^fi/Vi:^^^-;!/ (10:1) ©rgrtx-attltfco £Ufc*«U&Ji 

n-^*V> (1:3) S^fitJ^i:Lfc2/ , J*y;u*-7A^p-7 h^7-f-t 
JBSH/Tn 10. 6 g©$*§£!i£ll£*§fco n-^^-9">A^ll^tTx 
6 ~ 9 7 °C(D : <m^^mtzo 

NMR7^ h;u 6(CDCl 3 )ppm : 7.61(lH,d,J=5.5Hz),8.07(lH,d,J=5.5Hz) 
I RX^t? \>)l v(KBr)cm- 1 : 1540,1368 
v**^* h;Um/z : 248, 250, 252(M + , 9:6:1) 



###|J2 6<Dl3mz'&^Xs #%tf'J2 7-3 2 ©fls£$l£f#fco 









27 




CI 

iX 

N CI 


NMR X^^NU<5(CDCI 3 )ppm:7.87(1H, 
dd.J=9.2.5Hz),8.06(1H,d,J=9Hz),8.24(1 
H,d,J=2.5Hz) 


28 




CI 

(X 

N CI 


NMR 7/<^h/U<5(DMSO-d 6 )ppm:2.62( 
3H.s),7.78(1H,dd.J=9.2Hz).7.96(1H.d.J= 
2Hz),8.05(1H.d,J=9Hz) 


29 




N CI 


NMR X^HU<5(CDCI 3 )ppm:4.01(3H. 
s).7.42(1H,d.J=2.5Hz).7.55(1H,dd,J=9.2. 
5Hz),7.99(1H.d.J=9Hz) 



34 
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30 


N 


CI 

N CI 


KfefSfiGso-PrOH) 

mp,182-183°C 

5E*»«f ft C B H 3 CI 2 N 3 0 2 
JUmfil C 39.37; H. 1.24; N, 17.22 
HSIiiC, 39.37; H, 1.02: N, 17.25 


31 


0 


N CI 


SK*SfefittB(n-Hexane) 

mp,64-64.5°C 

5c^^«f ft C 9 H 8 CI 2 N 2 0 2 
SaSfitC, 43.75; H. 3.26; N, 11.34 
XttfltC. 43.77; H. 3.02; N, 11.44 


32 


c 




afcftfettttfi(n-Hexane) 
mp,94.5-95.5°C 
5tm^ fit C,H,CI 2 N I 0 1 
SarafilC. 41.23; H. 2.59; N, 12.02 
41.12; H, 2.64; N, 12.01 



#%« 3 3 

2_/7 DD -3_-|.d-4 - [2 - (N- h 'J 7i-iMW - 4 - t'^'J 

3--hD#y U >2 2. 6 g»tf h 'JiW^l 3. 
0ml©N, N-y^f;b*;i/A7^ F60ml Si!:, ^MffT, 4- (2- 
7;yif;i/) -N- h U 7 i-iMfil-t^iJ v> 2 3 . 0g©N, N-5>* 

^;i/A7? NO ml jgift*»,TU MMX 1 [^FeTO^Lfco SiBJB^tlt: 

SKxf^S^SJBi, flrfflLfc&gfcfiflfcU SIxfjl/^yifM-r 
;i/T'Ji*^tT, 2 6. 9 gOftfe&Ufc^fco N, N-^^f;^!/A7^ 
KfcftKx^oig&fr&EMLTx ife^2 2 3. 5-2 3 1°C (ftB) 

jtmmu C 35 H 33 C1N 4 0 2 

mmm c, 72.84 ; h, 5.76 ; n, 9.71 

mm C, 72.64 ; H, 5.80; N, 9.82 
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R 3 — (CH 2 ) m 




N CI 



35 



B 



34 CI 



H 



Ph 3 CN 




Ph 3 CN 




m 



HfeiS^(CH 2 CI 2 -iso-Pr 2 0) 
mp.1 96.5-1 99.5°C(#fl?) 
Ttmfttir It C 35 H 32 CI 2 N 4 0 2 
SUffiC. 68.74; H, 5.27; N, 9.16 
lifcfif C. 68.47; H, 5.31; N, 9.18 



ftfe*SH(MeOH-THF) 
mp,214.5-225°C(#fll) 
1 I 7C^##T<I C 34 H 3t CIN 4 0 2 

j^fif C, 72.52; H, 5.55; N, 9.95 
C. 72.54; H. 5.62; N, 9.82 



36 



37 



H 



Ph 3 CljT^^ 



Hfei|SgS(MeOH-iso-Pr 2 0) 
mp.176.5-183°C(#fl?) 
TtmMSi fit C 36 H 35 CIN 4 0 2 

SUfil C. 73.14; H, 5.97; N, 9.48 
C, 73.33; H, 6.04; N, 9.36 



H 



Ox 



ftfe*SH(MeOH) 
mp,1 28.5-1 29.5°C 
Ttmfttirm C 2J H 25 CIN 4 0 2 
Sfmfi C, 65.01; H, 5.93; N. 
13.19 

HgJfil C, 64.96; H, 6.03; N. 
13.27 



38 



H 



ftfe£S(AcOEt) 
mp,199-202°C(5MS) 
Ttmfttir fit C l9 H 23 CIN 4 0 4 
III C, 56.09; H, 5.70; N, 
13.77 

HI* fit C, 56.04; H, 5.69; N, 
13.77 
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BocN 




W N 



m 


B 


W 




39 


CI 


CH 


SSfe&JKMeOH) 

mp,1 89.5-1 90.5°C 

TL^ftlfT fit C 21 H 26 CI 2 N 4 0 4 
SitHl C, 53.74; H. 5.58; N. 11.94 
HHfil C, 53.61; H. 5.55; N, 11.67 


40 


Me 


CH 


ft«fet6S(MeOH) 

mp,185-186°C 

Tnf^flf fit C 22 H 29 CIN 4 0 4 
Sirafil C, 58.86; H. 6.51; N, 12.48 
HSHi C, 58.72; H. 6.60; N. 1 2.39 


41 


MeO 


CH 


UltfeSSIMMeOH) 

mp,1 83.5-1 84.5°C 

TcHtttflrfil C 22 H 29 CIN 4 0 5 
Slifil C 56.83; H, 6.29; N. 12.05 
USUI C, 56.90; H, 6.34; N, 12.05 


42 


H 


N 


ftfef§H(AcOEt-Et 2 0) 
mp.1 57.5-1 61 °C 
7Cf?ltt#ffit C 20 H 26 CIN s O 4 
Bliili C, 55.11; H, 6.01; N, 16.07 

H&fil C, 55.18; H, 6.10; N, 15.86 
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#31 
m 


R 2 


R 3 


tvj 1X\t s t n*P Hfl rfS **/ 


43 


CI 




Hfe$£JI(AcOEt-iso-Pr 2 0) 

mp.133-134°C 

7cf*t##H£ C 2 ,H 27 CIN 4 0 4 
3HH£ C, 57.99; H, 6.26; N, 12.88 
HSMil C, 57.99; H. 6.34; N, 12.85 


44 


Me 




H£&i§i(EtOH) 

mp,138-138.5°C 

7C^t##rfiI C 22 H J0 N 4 O 4 
SISfit C, 63.75; H, 7.30; N, 13.52 
H&fil C 63.70; H, 7.49; N, 13.44 


45 


CI 


a 

Boc 


ftfe£tftll(AcOEt-n-Heptane) 

mp,148.5-149°C 

SilMfil C 21 H 27 CIN 4 0 4 
Sanfil C, 57.99; H. 6.26; N. 12.88 
SUfil C. 58.04; H, 6.27; N, 12.87 


46 


CI 


r\ 


HfelSra(iso-Pr 2 0) 

mp.121-122.5°C 

Ttmfttiife C 2) H 27 CIN 4 0 4 
MmM C, 57.99; H, 6.26; N, 12.88 
ggglfii C, 58.04; H, 6.32; N, 12.82 


47 


CI 




Hfe^'J % A#,g,(MeOH-iso-Pr 2 0) 

mp,155-157°C 

7tm'Atir1& C 20 H 26 CIN 5 O 4 
SlrafiS C, 55.11; H, 6.01; N, 16.07 
H&fil C, 54.92; H, 5.89; N, 16.00 
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m 


R 2 


R 3 




48 


CI 




Hfe^^(MeOH) 

mp,1 76.5-1 77.5°C 

jcffltfflrfit C 20 H 25 CIN<0 5 
S^mliS fl «54 98- H 5 77- N 12 82 

USSfit C 54.85; H. 5.76; N, 12.86 


49 


CI 


*^ N \ ! 


ftfe£tttiiii(AcOEt-iso-Pr 2 0) 

mp,150-150.5°C 

7nf£##rfit C 2 ,H 28 CIN 5 0 4 
atrnfift C 56 06* H. 6.27; N, 15.57 
USUI C. 55.92; H, 6.19; N. 15.59 


50 


Me 


j BocHNx^^v^ 


, itfe*SS(AcOEt) 
mp,151-151.5°C 

Ttmfttirfe C 22 H 3t N 5 0 4 
Saifl C, 61.52; H. 7.27; N, 16.31 
Ultfit C. 61.33; H, 7.14; N, 16.29 


51 


CI 




Hfe«&ti-#Jii(AcOEt-iso-Pr 2 0) 
mp,119.5-123°C 

Ttm^m C 18 H 2I CIN 4 0 4 -1/4H 2 0 
SUfit C. 54.41; H. 5.45; N, 14.10 
1 H^fil C. 54.60; H, 5.45; N, 14.19 



R 3 -(CH 2 )_ NH 

_ I „N0 2 



N CI 



## 


R 3 


m 




52 




2 


(AcOEt-n-Heptane) 

mp,121-123°C 

5tmfttiife C l6 H 19 CIN 4 0, 
111 C, 54.78; H. 5.46; N. 15.97 
Unfit C, 54.70; H. 5.51; N. 15.93 
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53 




2 


ItfeSSJKMeOH) 

mp,123-124°C 

7cm^*ffil C, 5 H )7 CIN 4 0 3 
Stifil C, 53.50; H. 5.09; N, 16.64 
USSfil C, 53.44; H. 4.94; N, 16.60 


54 




3 


Hilfe*SJl(MeOH) 

mp,163-164°C 

TtmftVr fit C 16 H 19 CIN 4 0 3 
Slifil C. 54.78; H, 5.46; N, 15.97 
HSIfil C. 54.79; H, 5.36; N. 15.95 


55 


CX 


2 


H*lfe|g B ^(MeOH) 

mp,145-146°C 

Ttmfttiife C 16 H 19 CIN 4 0 2 
SliUfi C. 57.40; H. 5.72; N, 16.73 
H&fil C. 57.23; H. 5.75; N, 16.74 


56 




2 


!t£*SJI.(iso-Pr 2 0) 

mp,1 02.5-1 03°C 

TCf^tfflrfi C 1S H I7 CIN 4 0 2 
JIIiHI C. 56.16; H, 5.34; N, 17.47 
Hifcfit C, 56.14; H. 5.37; N, 17.41 









57 




(iso-Pr 2 0-n-Heptane) 
mp,96-98°C 

ftmfttirfe C 20 H 25 CIN 4 O 4 
SUfil C. 57.07; H, 5.99; N, 13.31 
USUI C. 57.04; H, 5.92; N, 13.26 

itfoltm CffV°:-97.3° (c=0.1.DMSO) 


58 


BocN'^1 


gSftfefSaKMeOH) 

mp,135-135.5°C 

7C^^*ffilC 21 H3,CIN 4 0 4 

SSIfil C. 57.46; H, 7.12; N, 12.76 
H&ffi C. 57.33; H, 7.15; N, 12.74 
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59 




NMR T^HU 6 (DMSO-d 6 )ppm:0.98(2H 

,q,J=1 2.5Hz),1 .20-1 .30(1 H.m),1 .41(9H,s),1 . 

59(2H,d,J=12.5Hz).2.04(2H.quin,J=8Hz),2. 

60-2.72(4H,m),2.79(2H,t.J=8Hz).2.93(2H,t, 

J=8Hz),3.2 1 (2H.q, J=6.5Hz).3.89(2H,d,J=1 2 

.5Hz),6.52(1H,t,J=6.5Hz) 

IR X^hlU V(liq.) cmM 688,1 526,136 

6 


60 


BocN"^ 


*tfei|5§B!(iso-PrOH) 

mp,1 48.5-1 50°C 

7cm^*Tfil C )9 H 25 CIN 4 0 4 S 

SIHI C. 51.75; H, 5.71; N, 12.71 
S&il C, 51.64; H. 5.80; N, 12.69 



##0'J 6 1 

3 — t 7 j - 2-^au- A- [2 - (N- h U 7 4 - t'^-'J 

JHb=y*;i/- A7kf0tl6. 5 6 gRVA #;-)\/ 2 2 . 3 ml h^b h'P 
77>100ml jg&^fcjjctfTs *3!Wt*£fK*- h U ^A2 . 0 9 g£«Mj[|Lfc 
'& s 2-^od-3-- hP-4- [2- (N-h'J7i-;Mf^-4-^ 
U xf;i/7^ y] *J 'J >3 1 . 9 g©^ h7hh'D77> 3 0 0 «l SIS 

^ax- lmrsMftLtzo sj&ig^tifczks o mi ^ia^, ^fctisatsu 

T*Ji»#tT 2 0.1 g®$tt&@&&ttfc«<f V7d;VhW^S^ b bL^ 
Si&l 16-12 l°C©«fe^$f#fc- 0 
7G*#*rffi C :15 H 35 C1N< 
Illmfi C, 76.83 ; H, 6.45; N, 10.24 



41 
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C, 76.74 ; H, 6.54 ; N, 10.17 



##00 6 KDSMot, ##W6 2-8 8©<b£t)£f# fee 




N CI 





B 


R 3 


m 




62 


CI 




2 


4m. ft, fct a /c^r"\u1 
sft ffi $6 hh I ttu H ; 

mp,197-198.5°C 

5t^l#firfl C 35 H, 4 CI 2 N 4 
StifilC, 72.28; H. 5.89; N, 9.63 
HSlfilC. 72.45; H, 6.17; N, 9.34 


DO 


i_j ! 




1 
1 


NMR 7/<<7HU 5 (DMSO-d 6 )ppm: 1.20-1. 

45(3H,m),1 .49(2H.q, J=1 1 .5Hz),1 .72(2H,d,J 

=11.5Hz).3.18(2H.t,J=7Hz),4.89(2H,s).5.09 

(1 H.t.J=7Hz),7.1 4(3H,t,J=7.5Hz).7.27(6H,t 

,J=7.5Hz),7.35-7.45(8H,m).7.66(1H,d,J=8 

Hz),7.99(1H,d,J=8Hz) 

lRX^h)V I/(liq.) cm-':3356.3056 


64 


H 


PBiC Ck 


3 


tRfe«S(iso-Pr t O) 

mp.149-158°C 

TbmfttiT fil C 36 H 37 CIN 4 
SaHIC, 77.05; H. 6.65; N, 9.98 
HifcfilC, 76.93; H, 6.81; N, 9.97 


65 


H 




2 


NMR X^NU<5(CDCI 3 )ppm:1.20-1.50( 
3H,m),1 .60(2H,q, J=7.5Hz),1 .66(2H,d.J=1 1 
Hz),1 .94(2H.t, J=1 1 Hz),2.88(2H,d,J=1 1 Hz). 
3.27(2H,q,J=7.5Hz).3.49(2H,s).3.79(1H,t,J 
=7.5Hz).4.06(2H,brs).7.20-7.35(5H,m).7.4 

5(1 H.td, J=8.1 .5Hz).7.49(1 H.td. J=8.1 .5Hz), 
7.74(1 H,dd.J=8,1.5Hz),7.89(1H,dd,J=8,1. 5 

Hz) 

IR TrC^MUvOiq.) cm"':3360 
TXX^HU m/z:394.396(M\3:1) 
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BocN 



(CH2) 



NH 



W N 



m 


B 


W 


m 


®>&mft&mm 1 


66 


H 


CH 


0 


&fe$SBB(AcOEt-iso-Pr 2 0) 

mp,167-167.5°C 

5tmft%T& C 19 H 25 CIN 4 0 2 
WtmM C. 60.55; H, 6.69; N, 14.87 
fUfcfil C, 60.47; H, 6.83; N, 14.81 


67 


CI 


CH 


2 


&&$Sif H (iso-Pr 2 0) 

mp,154-155.5°C 

7C^##rfil C 21 H 28 CI 2 N 4 0 2 
Slrafil C, 57.40; H. 6.42; N, 12.75 
USSfit C. 57.31; H, 6.37; N, 12.69 


68 


Me 


CH 


2 


«SfeSS^(iso-Pr 2 0) 
mp.129-129.5°C 

5tmfttirm c 22 H 31 ciN 4 o 2 

HHfil C, 63.07; H, 7.46; N, 13.37 
HM C, 63.02; H. 7.56; N. 13.33 


69 


MeO 


CH 


2 


8tfe&ll(iso-Pr 2 0) 
mp,1 40.5-1 41°C 

TtmftVife C 22 H 3 ,CIN 4 0 3 

glrafii C 60.75; H. 7.18; N, 12.88 
C. 60.61; H, 7.17; N, 12.81 


70 

1 * 


H 


N 


2 


NMR X^^h;U5(CDCI 3 )ppm:1.14(2H,qd,J=1 

2,3Hz),1 .40-1 .48(1 1 H,m),1 .50-1 .70(5H,m).2.67 

(2H,t,J=12Hz),3.40(2H,t,J=7.5Hz),4.07(3H.brs), 

7.39(1H.dd,J=8.5.4.5Hz),8.29(1H,dd,J=8.5,2Hz) 

,8.91(1 H,dd,J=4.5,2Hz) 

IR X^HUl/Giq.) cm , :3344,2928,1694 

77X^^NI/ m/z:405.407(M\3:1) 
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m 


R* 


R 3 




71 


CI 


BocN^N 

o 




*tfe$£^i(AcOEt-iso-Pr 2 0) 

mp,11 5.5-1 16°C 

Ttmfttilfe C 21 H 29 CIN 4 0 2 
MsmM C, 62.29; H, 7.22: N. 13.84 
Hl$fii C. 61.99; H, 7.28; N, 13.73 


72 


Me 


o 




&£fe*SJI(iso-Pr 2 0) 

mp,1 32.5-1 34.5°C 

TzMfttii fit C 22 H 32 N 4 0 2 
£EH*£ C. 68.72; H, 8.39; N. 14.57 
H^fit C, 68.65; H, 8.65; N, 14.48 


73 


CI 


a 

Boc 


(iso-Pr 2 0-n-Heptane) 

mp,108-110°C 

7E^##f fit C 2I H 29 CIN 4 0 2 
Strati C 62.29; H, 7.22; N, 13.84 
HSHi C, 62.18; H, 7.42; N. 13.81 


74 


CI 


r\ 

BocN^^/k^ 


*R-&*£il(iso-Pr 2 0) 

mp,104-106°C 

Ttm'Attm C 2I H 29 CIN 4 0 2 
Sim fit C, 62.29; H, 7.22; N, 13.84 
USUI C, 62.11; H. 7.35; N, 13.79 


75 


CI 


BocN"^ 


l 


Hfe^U XA#,P B (AcOEt-iso-Pr 2 0) 

mp,128-128.5°C 

7tmft%xfc C 20 H 28 CIN s O 2 

mmm c 59.1 s : h, 6.95; n, 17.25 

HSHi C, 59.16; H, 6.84; N, 17.15 
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N R 2 



m 


R 2 


R 3 




76 


CI 




NMR X^^h;U 6 (CDCI 3 )ppm:1.47(9H.s).1. 
78(2H.q.J=6Hz).2.69(1H,brs),2.99(1H.brs),3. 
30-3.40(1 H.m),3.50-3.55(1H.m).3.55-3.70(2 
H.m) > 3.75-4.05(3H,m).4.27(2H,brs).7.40-7.5 
0(2H,m),7.80(1 H,d,J=7.5Hz).7.90(1 H,d,J=7.5 
Hz) 

IR 7^^<*?Y)Vv (liq.) cm-':3356,1696 
TXX^MU 01/^:406.408^,3:1) 








77 


CI 




NMR <5(CDCI 3 )ppm:1.40-1.55(2H 
,m),1 .46(9H,s),2.00-2.05(2H,m).2.1 5-2.25(2 
H,m),2.45(2H.t,J=5.5Hz),2.80-2.90(2H,m),3.3 
5(2H,t,J=5.5Hz),3.53(1H.brs).4.34(1H,brs).4. 
49(1H,brs).7.40-7.50(2H,m),7.85-7.90(2H.m) 
IRX^Hl/VOiq.) cm"':3356,1694 
7XX^^7hil/ m/z:41 9,421 (M\3:1) 


78 


Me 


BocHN > s /\ 


NMR T.'^HU (5 (CDCI 3 )ppm:1.40-1.60(2H 
,m), 1 .46(9H,s),2.00-2.1 0(2H,m).2. 1 0-2.25(2 
H,m),2.46(2H,t,J=5.5Hz).2.64(3H,s).2.85-2.9 
0(2H,m),3.25(2H.t,J=5.5Hz),3.54(1H.brs).4.1 
3(2H,brs).4.49(1 H,brs),7.39(1 H.t, J=8.5Hz).7. 
44(1H,t,J=8.5Hz),7.89(1H,d,J=8.5Hz).7.91(1 

H,d,J=8.5Hz) 

[RX^Hl/!/(liq.) cnT':3352,1704 
TXX^<7h;U m/z:399(M*) 
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R— (CHs) 




1 ! 

m 


R 3 


m 




79 


N 

Boc 


2 


&fe:}Stfcll(AcOEt-iso-Pr 2 0) 

mp.104-105°C 

Ttm'Atii fit C 20 H 2J CIN 4 O 2 
SeIShI C, 61.45; H, 6.96; N, 14.JJ 
USUI C, 61.49; H, 6.81; N, 14.35 

itm.%& [a] 0 20 : -20.9° (c=0.1, DMSO) 


80 




2 


S&fe*£JI(iso-Pr 2 0) 

mp,96.5-99°C 

Ttmfttiim C, 8 H 23 CIN 4 0 2 
SlifilC. 59.58; H, 6.39; N, 15.44 
Ugllil C, 59.30; H, 6.67; N, 15.30 


81 




2 


*Sfe££^(AcOEt) 

mp,126-128°C 

Jtm^m C I6 H 2l CIN 4 0 
Strafe, 59.90; H, 6.60; N. 17.46 
Unfile, 59.71; H. 6.87; N, 17.32 


82 




2 


NMR X-<^h;Ufi(CDCl3)ppm:2.49(2H,t,J=5H 
9 50-? fiO(4H m) 3 30-3 40(2H m) 3 75-3.85( ! 
4H.m).4.39(1 H,brs),4.50(2H,brs).7.44(1 H.td, J= 
8.5,1Hz),7.48(1H.td.J=8.5,1Hz),7.89(1H,dd,J=8. 
5,1Hz),7.91(1H.dd.J=8.5,1Hz) 
IRX^HUJ/Oiq.) cm':3348 


83 




3 


NMR X^NU 5 (CDCI 3 )ppm:1.89(2H,quin,J= 
6Hz),2.45-2.60(4H,m),2.63(2H,t.J=6Hz).3.30(2 
H.t,J=6Hz),3.78(4H.t,J=4.5Hz),4.50(3H,brs).7.4 

4( 1 H.td, J=7.5,1 Hz).7.47( 1 H,td, J=7.5, 1 Hz),7.83( 
1 H,dd.J=7.5,1 Hz),7.90(1 H,dd.J=7.5.1 Hz) 

IR X^MUfaiq.) cm-':3344 
-7XX^^7h;U m/z:320.322(M\ 3:1) 
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m 


R 3 


% 1i 


84 




NMR HU <5 (CDCI 3 )ppm:1 .45-1 .60(2H,m).1 .60-1 . 
70(4H f m).2.35-2.60(4H,m).2.39(2H,t.J=5Hz),3.37(2H,t,J 
=5Hz).4.31(1H.brs),4.67(2H,brs),7.44(1H.td.J=7.1Hz),7.4 
7(1 H,td.J=7.1 Hz).7.87(1 H,dd.J=7,1 Hz),7.94(1 H,dd,J=7 t 1 
Hz) 

IR X^^hJU V (liq.) cm-':3432.3340 
7^X^^7h;l/ m/z:304,306(M\3:1) 


85 




NMRX^HU<5(CDCI 3 )ppm:1.80-1.90(4H.m),2.57(2H. 
t,J=5.5Hz),2.60-2.70(4H,m),3.40(2H,t,J=5.5Hz).4.27(3H. 
brs),7.43(1H.td.J=7.5.2Hz),7.46(1H,td,J=7.5,2Hz),7.87(1 
H.dd.J=7.5,2Hz).7.93(1H,dd,J=7.5,2Hz) 
IRX'^h.fUl'Oiq.) cm~':3436.3348 
7^X^^HJI/ m/z:290,292(M + ,3:1) 



## 
0>l 






86 






£!fe*SII(iso-Pr 2 0) 

mp,1 30.5-1 31. 5°C 

5c^^«TfitC 2I H 3 ,CIN 4 0 2 
Slrafil C 61.67; H, 8.13; N, 13.70 
HSifit C, 61.52; H, 8.29; N. 13.65 


87 






2&fe$£JI(CICH 2 CH 2 CI-iso-Pr 2 0) 

mp,141.5-142.5°C 

7Cf?i##rfil C 20 H 3l CIN 4 O 2 
Strafi! C, 60.82; H. 7.91; N. 14.19 
Hlfcil C, 60.63; H, 7.60; N. 14.03 
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BocN^ 




Kfe*SH(AcOEt) 


88 




NH 


mp,168-169°C 

Ttm'Atir fit c )9 h 27 cin 4 o 2 s 

Slilii C, 55.53; H, 6.62; N, 13.63 
USefii C, 55.54; H, 6.87; N, 13.63 



mmm 1 

4 -/7DD- 1 - [2 - (N — h U 7i-]Mfil/- 4 - b'^U x?-;H 

- 1 H - ^ S *V [ 4 , 5 - c ] *J U > 

3- 7U-2-^nn-4- [2- (N- hi) 7i-;Mf^-4 -t^D 
xWU] ^'J>19. 9g, t^h»if^2 4. 1 ml SU 5 

p-b;bx>*;i/*>iS-— TkfflfclO. 6 8gOh;bx> 2 0 0 il ig?ft£ 6 m?3M 
^LfeoMWajlfe^^ML^^^VT-ot^x-T^iStiftt 1 6. 
4 g(Dm&^B%mtzot? S-frty" f^k KD77>©?g?tfr?>FI*SIIL-^ 
ib£ 229-234. 5 °C (t>$P) ©**fe*S.fl£f#fco 

7G^7>WI C 3 6 H 33 C 1 N 4 

mmm. c, 77.61 ; h, 5.97; n, 10.06 

%%m C, 77.50 ; H, 5.98 ;N, 9.95 
HiS^J2 

4- ^DD-2-h'J7WP^fil/-l - [2- (N - h U 7 i-JMW 
-4-t^iJy;i/) x^;b] -lH-'T [4, 5-c] *J U> 

3-?;/-2-^dd-4- [2- (N- h U7xz;Mf^-4-bX'J 
xf;v7^]^y'J>2. 5 OgWb 'Jxf;i/7^>0. 7 6 ml 
zk7" hv t Fo7?> 6 0 ml?§Mtx frftTs h 'J 7*tf DftgMHfcMfcO . 6 3 
ml Ofcfcic^ h7hh*D77>40il jgiUfcifcT U ^ST- 2 mmtitft t fco S 

gr-it x * )v t- j* as l fe o wi m m * t>*» ft *zK-c jh aML, m * 
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0. 3 0g© h;i/x> 1 0 0 ml &$£2 0 D#^M^ Lfeo Us 

NMR7^^ h;!/ d(DMSO-d 6 )ppm : 1.35-1.55(3H,m),1.59(2H,q,J=llHz), 1.77( 
2H,d,J=llHz),1.80-1.90(2H,m),2.98(2H,brs),4.75(2H,t,J=8.5Hz) J 7.17(3H,t,J 
=8Hz),7.30(6H,t,J=8Hz),7.41(6H,brs) J 7.84(lH,td,J=7.5,2Hz),7.87(lH,td,J=7 

.5,2Hz),8.16(lH,dd ) J=7.5,2Hz),8.34(lH ) dd,J=7.5,2Hz) 



4- [2- (4-/fil'-2-7x^-lH-^fV [4, 5-c] *J 

V>- 1-4)1) xf;v] - l -e^u v>*;i/4-c>ggtert-^;i/ 
4- [2- [ u>-4--r;i/) r^y] x^;u] 

- 1 -b'^U ^>*;i/#>& tert-^f-;U0. 6 5g, ^>X7;bfhK0. 2 
9gM2, 3-y^DD-5, 6-yy7;-l, 4-^W3V>0. 08 
gOrh7tFD77>5ml MS^ST* 3 BHii# LfcoSJfrS^tlMftl^ 

fcftfco ff^ftfcrtft^ »gi?;v-n-^> (1:1) &*m*J!l2:L3fe 

UT0. 5 5 g©&fe@<fc&f#fco i^'f V7Dt;i/X-f ^^.S^bLT, ife 
£14 6-14 6. 5°C©&£igg£®fco 
7G*##rtt C 29 H 3 «N 4 0 2 

Haroil C, 74.01 ; H, 7.28 ; N , 11.91 

mm C, 73.95 ; H,7.54; N, 11.84 



mm 3 
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Ph 3 CN 




(CH2) mv 




m 


R' 


B 


m 




4 


H 


H 


1 


aSfe&IKMeOH) 

mp.232-239°C(#fl¥) 

TCsSttftfrfiS C3 5 H„CIN 4 
Strati C. 77.40; H. 5.75; N, 10.32 
USHI C. 77.35; H, 5.79; N, 10.19 


5 


Ph 


H 


1 


$Hfe!SJI(AcOEt) 

mp,165-168°C(#/!?) 

Ttmftffi fit C 41 H 35 CIN 4 
Siraifi C, 79.53; H, 5.70; N, 9.05 
HSIfil C. 79.29; H. 5.74; N, 9.05 


6 


H 


CI 


2 


*sfe*SH(MeOH) 

mp.266-268°C(#<g) 

TC^^flfli C 36 H 32 CI 2 N 4 
Strait C. 73.09; H, 5.45; N. 9.47 
HSfcfii C, 73.15; H, 5.54; N, 9.41 


7 


Ph 


H 


2 


;ifcHfe*£&(CH 2 CI 2 -EtOH) 

mp,246.5-249°C 

Ttmftttfe C 42 H 37 CIN 4 
Slrafil C 79.66; H. 5.89; N, 8.85 
Uglffi C, 79.55; H, 6.12; N. 8.71 


8 


Ph 


H 


3 


&Sfe$£H(AcOEt) 

mp.227.5-231°C(#fl?) 

Ttm'Atirm C 43 H 39 CIN 4 -1/4H 2 0 
lit C, 79.24; H, 6.11; N, 8.60 
HS&fi C. 79.26; H, 6.09; N, 8.55 
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♦ 



1 
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R A — N 




H)5S 1 

m 


R 1 


B 


R A 


m 


tawm&sk&m 1 


9 


H 


H 


Bn 


2 


*gfe££i§l(AcOEt) 

mp.l 24.5-1 25°C 

TtmMfctik C 24 H 25 CIN 4 
SUfil C, 71.19; H. 6.22; N. 13.84 
USHi C. 71.22; H. 5.97; N, 13.79 


10 


Ph 


H 


Boc 


0 


tSfetSJItAcOEt-MeC-H) 

mp,250-255 o C(#fl?) 

Ttmfttiife C 2B H 27 CIN 4 0 2 
Strait C. 67.45; H. 5.88; N, 12.10 
H&fil C. 67.42; H. 5.88; N. 12.02 


11 


H 


H 


Boc 


2 


£Sfe*SH(AcOEt) 

mp,188-189°C 

Ttmfttii fit C 22 H 27 CIN 4 0 2 
Slifil C, 63.68; H, 6.56; N, 13.50 
HSfcfil C, 63.45; H. 6.60; N, 13.40 


12 


Ph 


CI 


Boc 


2 


SlfeSSJKAcOEt) 

mp.l 92-1 93°C 

TCfft^flf fit C 2B H 30 CI 2 N 4 O 2 
Slraii C, 64.00; H, 5.75; N. 10.66 
HHfit C 64.04; H, 5.59; N. 10.61 


13 


Ph 


Me 


Boc 


2 


Hfe^JKAcOEt) 
mp.l 82.5-1 83.5°C 
7Lif§##rfit C 29 H 33 CIN 4 0 2 
MH C. 68.97; H, 6.59; N. 1 1.09 
| HSifit C, 68.91; H, 6.41; N. 11.06 
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m 


B 


R 3 


w 




14 


MeO 




CH 


*Sfe*S&(AcOEt) 
mp.l 88.5-1 89.5°C 
7clfl##rfit C 29 H 33 CIN 4 0 3 
StrafiM C, 66.85: H, 6.38; N, 
10.75 

Hg&ffil C. 66.70; H. 6.42; N, 
1 0.70 


15 


H 


BocN^N 


N 


&$fe*SH.(MeOH) 
mp.225.5-227.5°C(#fl?) 

ytmfttii fi& c 27 h 30 cin 5 o 2 

Mm®. C. 65.91; H. 6.15; N. 
14.23 

H^M C, 65.85; H, 6.21; N, 
14.21 


16 


H 


BocN^^i 


CH 


StfeifcSII(AcOEt-n-Heptane) 
mp,159-161 C 

Ttmfttiim c 28 h 3 ,cin 4 o 2 

lit C, 68.49; H, 6.36; N, 
11.41 

USUI C. 68.36; H, 6.27; N, 
11.37 


17 


H 


a 

Boc 


CH 


*5fe$£H(AcOEt-iso-Pr 2 0) 
mp,1 54.5-1 56°C 
TtmMfiim C 28 H 31 CIN 4 0 2 
Sim fit C, 68.49; H, 6.36; N, 
11.41 

HSIfil C, 68.59; H, 6.15; N, 
11.38 
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mp,1 66.5-1 67.5°C 










5E*»«ffi C 28 H 3I CIN 4 0 2 


18 


H 


CH 


Sli fit C, 68.49; H. 6.36; N, 
11.41 

USUI C, 68.50; H, 6.43; N, 
11.32 




USE 


R 2 


R 3 




19 


CI 


BocN'^l 


JSfe«ttttS(AcOEt) 

mp,1 86.5-1 87.5°C 

5E*»«f S C 27 H 30 CIN 5 O 2 
SESftfil C. 65.91; H, 6.15; N, 14.23 
HSJfil C. 65.97; H, 6.31; N, 14.18 


20 


CI 




&SfefSH(MeOH) 

mp,1 95.5-1 96.5°C 

f&kifrlSWL C 27 H„CIN 4 0 3 
HESIfiS C. 65.78; H. 5.93; N. 11.36 
UStfig C, 65.73; H, 5.86; N, 11.38 


21 


CI 




JRfe6S(AcOEt-iso-Pr t O) 
mp,191.5-192°C 
JcSlttflr fit C 2g H 32 CIN s 0 2 
Si&fit C 66.46; H, 6.37; N, 13.84 
C, 66.42; H, 6.33; N. 13.69 


22 


Me 




&fe&i§.(AcOEt-iso-Pr 2 0) 

mp,1 64.5-1 65°C 

5t^»«ffil C 29 H 35 N 5 0 2 
Saifit C, 71.72; H. 7.26; N, 14.42 
Hifcfii C. 71.40; H, 7.24; N, 14.28 



53 



WO 00/09506 



PCT/JP99/04381 



R 3 (CH^nK 



1 

m 


pi | 


R 3 


111 


TZJ HAt*t vU BB /xf XfC/ 


23 


Ph 


Cj 


> 


2 


Hfe£SH.(AcOEt-iso-Pr 2 0) 
mp,185-188°C 
7C^^«ffil C 25 H 25 CIN 4 0 2 
Slfflfil C, 66.88; H, 5.61; N. 12.48 
C, 66.59; H, 5.63; N, 12.45 


24 


Ph 


HO^ 


CX 


2 


8lfe*SH(iso-PrOH) 

mp,164-170°C 

Tcitttflffil C 23 H 23 CIN 4 0 
Strafit C. 67.89; H, 5.70; N, 13.77 
HSIfil C. 67.62; H, 5.71; N, 13.63 


25 


Ph 




2 


;ifcft*!fe*Sli>(AcOEt) 

mp,182-183°C 

Ttmfttt m C 22 H 21 CIN 4 0 • 1 /4H 2 0 
SUfil C, 66.49; H. 5.45; N. 14.10 
UStfit C, 66.26; H, 5.50; N. 14.03 


26 


H 




3 


fe*SH(AcOEt) 

mp.1 30.5-1 31. 5°C 

Ttmfttitm C 17 H 19 CIN 4 0 
JUKI C. 61.72: H, 5.79; N, 16.94 
Hlfcfii C. 61.72; H, 5.76; N, 16.90 


27 


Ph 




3 


;5fc*gfe*gl!i(MeOH) 
mp.1 83.5-1 84.5°C 
7c5H#*JHi C 23 H 2 ,CIN 4 0 
Slifit C, 67.89; H, 5.70; N. 13.77 
I Hi&fi! C, 67.91; H, 5.66; N, 13.80 | 



54 



WO 00/09506 



PCT/JP99/04381 



R 3 — (CH2) ms 




m 


R' 


R 3 


m j 




28 


H 




2 


;ifc*lfe$SII(iso-Pr,0) 

mp,105-105.5°C 

TCfUtfflrfil C„H I9 CIN 4 
SUfil C. 64.86; H, 6.08; N, 17.80 
HSIfi C. 64.83; H. 6.11; N, 17.72 


29 


Ph 




2 


^fel^S(MeOH) 

mp,226-227°C 

Ttmfttirm C 23 H 23 CIN 4 
IHI C. 70.67; H, 5.93; N, 14.33 
USUI C. 70.44; H. 5.96; N, 14.29 


30 


H 




2 


NMR *^h;U<5(CDCI 3 )ppm:1.80-1.9 
0(4H.m),2.58-2.76(4H.m),3.1 4-3.22C2H, 
m),4.78-4.91 (2H.m),7.68(1 H.t, J=6.5Hz), 
7.72(1 H,tJ=6.5Hz),8.1 3(1 H.s),8.22(2H,d 

,J=6.5Hz) 

^XX^hJU m/z:300.302(M\3:1) 


31 


Ph 




2 


j&Jlfe&IKMeOH) 
mp,191-192°C 
5tHl##rti! C 22 H 2 ,CIN 4 
aimiii C, 70.11; H, 5.62; N, 14.87 
| HHfii C. 70.00; H. 5.65; N, 14.86 
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m 






32 




NMR T^HU 6 (DMSO-d 6 )ppm:0.9 
9(3H,brs),1.32(3H,brs).1 .68(2H.brs),2. 
1 3(1 H.brs),2.49(9H.s),4.62-4.72(2H,m 
),7.60-7.67(3H,m).7.74-7.82(4H,m).8. 
1 3(1 H.dd, J=8,1 .5Hz),8.42(1 H,d,J=8Hz 

) 

IR X^hJl/ V (KBr)cm"':1 690 
77X / \^hJl' m/z:476,478(M ,3:1) 
ifcjfcftg [a] 0 20 : "60.2° (c=0.1, 
DMSO) 






33 


BocN'^l 

aX 


*Sfe&H(AcOEt) 
mp,215-218°C(#f&) 

Tzmytmm. c 28 H3 5 cin 4 o 2 

Slifil C. 67.93; H. 7.13; N. 11.32 
HSIfil C, 67.70; H, 7.17; N, 11.23 


34 


ax 


**-fe$SII(MeOH-iso-PrOH) 
mp.185-188°C 
7CS?/T Will 0 27 n 3 30ll\l 4 U 2 
Slifil C. 67.42; H, 6.91; N, 11.65 
C 67.31; H, 6.66; N, 11.57 


35 


BocN^^i 

N-< Ph 


*tfe&H(AcOEt) 
mp,199-200°C 
TtmfttiiM C 26 H 2 ,CIN 4 0 2 S 
Mm fit C, 62.83; H, 5.88; N, 11.27 
I HSMI C. 62.74; H, 5.83; N, 1 1.16 | 
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BocN 




m 


R 1 




36 


Me 


iifc^feSSelGso-PrOH) 
mp.202-203°C 

5cfi§##rfit C 23 H 29 CIN 4 0 2 

Stifil C. 64.40; H, 6.81; N, 13.06 
Hifcfil C, 64.39; H. 7.04; N. 12.95 


37 


n-Bu 


4ttfEi **J3,( AeOEt-iso-Pr.O) 

mp.1 59.5-1 60.5°C 

7CfSt##rfil C 26 H 35 CIN 4 0 2 
Satfii C, 66.30; H, 7.49; N. 1 1.89 
H&fiS C, 66.16; H, 7.53; N, 11.82 


38 


a 


**£>3££Jii(iso-PrOH) I 
mp,174-175°C 

5cHtt«T m C 28 H 37 CIN 4 0 2 - 1/4H 2 0 
Mmfe C, 67.05; H, 7.54; N. 11.17 
Hl&fi! C. 67.08; H, 7.47; N, 10.92 


39 


Bn 


*Sfe*£JI(AcOEt-iso-Pr 2 0) 
mp,165-166.5°C 

7cflt#«rfii C 29 H 33 CIN 4 0 2 

Slfflii C 68.97; H, 6.59; N, 11.09 
HSfcfil C, 68.93; H, 6.72; N. 10.99 


40 




£lfe$SS(AcOEt) 

mp,219-220.5°C(#fi?) 

ftmftttm C 30 H 33 CIN 4 O 2 -1/4H 2 O 
Slifi C, 69.08; H, 6.47; N. 10.74 
USSfil C, 69.25; H, 6.41; N, 10.69 | 
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BocN 


^J^J^-ci 


m 


R' 




*r 1 


XJ 


mp,137-142°C 

5r^4>Uffif C.»H,.CIN.O,-1/2H,0 

Ju^rzsJ'ul IIS. u 29 l 33 vu '4 v 2 1 ' ^- 1 *2 

SHiffi C, 67.76; H, 6.67; N, 10.90 
Hgili C, 67.82; H, 6.49; N, 10.92 


AO 


XJ 


&fe&ii(MeOH) 
mp,1 53.5-1 57°C 

ilil C. 66.85; H, 6.38; N, 10.75 
USUI C, 66.84; H, 6.54; N. 10.78 


A1 


XJ 


8ifeiiSJI(AcOEt) 
mp.160-16rc 

Tr^-M-ilf fit O H CIFN 0.-1/8H.0 
Stffltl C, 65.78; H, 5.96; N, 10.96 
USUI C, 65.57; H. 5.67; N. 10.94 


44 




*Sfe?&£t#ll(AcOEt-n-Heptane) 

mp,180-182°C 

7t$%fttii fil C,.H, 0 CIFN 4 O 2 
Slrafll C, 66.07; H, 5.94; N, 1 1 .01 
H&fitC. 66.10; H. 5.71; N, 11.06 


45 




&Sfe$£g.(AcOEt-iso-Pr 2 0) 
mp,126-129.5°C 
Jtmfttii fit C 28 H J0 CIFN 4 O 2 
Slftfe C, 66.07; H, 5.94; N, 11.01 
I Stttt C, 66.06; H, 5.76; N, 1 1 .01 
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BocN 




191 


R' 


ftttOWSftiSJ*) 1 


46 


1 


= 


Us E *S hb 0 so - r r u n ; 

mp,199.5-200°C 

5E*##rfit C 28 H 27 CIF 4 N 4 0 2 
gfifflfil C. 59.74; H, 4.83; N, 9.95 
HSfcfit C. 59.61; H. 4.89; N, 9.90 


47 




F 
F 


&fe$SJI(iso-PrOH) 

mp.Zlo.o - Zl /.o O 

7Efft##rfiM C 28 H 26 CIF 5 N 4 0 2 
SUfil C. 57.89; H, 4.51; N, 9.64 
H&fii C. 57.88; H, 4.56; N, 9.62 


48 


j JO 


Stfe&aKAcOEt) 

mD 199 5-200. 5°C 

TGffttttfflil C 27 H 30 CIN 5 O 2 
SiSfi C, 65.91; H, 6.15; N, 14.23 
Unfit C. 65.77; H, 5.99; N, 14.25 


49 


J 




(AcOEt-n-Heptane) 

mp,182-183°C 

5cfH##r fit C 27 H 30 CIN 5 0 2 
SlSfil C 65.91; H. 6.15; N, 14.23 
HS&fil C, 65.95; H. 6.26; N, 14.24 


50 


1 JO 


»fe^'jXAtt H B H (AcOEt) 

mp.213-214°C 

5c*#*Hi C 27 H, 0 CIN 5 O 2 
Hliifil C, 65.91; H, 6.15; N, 14.23 
H&fit C. 65.87; H, 6.20; N, 14.23 
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BocN 




m 


R' 




51 


JO 


**fe*SJIi(MeOH) 

mp,179-186°C 

Ttmfttil fit C 29 H 33 CIN 4 0 2 S 
111 C. 64.85; H. 6.19; N. 10.43 
SUfcfil C, 64.82; H. 6.45; N, 10.37 


52 


XT 


&fe$S.fB(iso-PrOH) 

mp.203-203.5°C 

5cfH##rfil C 29 H 30 C>F 3 N 4 O 2 
Slfflli C, 62.31; H, 5.41; N, 10.02 
HSfcfit C, 62.24; H, 5.42; N. 9.99 


53 


XT 


&Sfe$£H(AcOEt) 
mp.224-225°C 

Tzmfttt ft c 34 h 35 cin 4 o 2 

§111 C. 72.01; H. 6.22; N. 9.88 
HSMt C, 72.02; H. 6.21; N, 9.92 


54 


XT 


£Sfe*SH(iso-PrOH) 

mp,197-198°C 

7cff?##HI C 34 H 35 CIN 4 0 3 
Slnfil C. 70.03; H. 6.05; N. 9.61 
USSiS C. 69.83; H, 6.08; N. 9.58 


55 


P 


*8fe$SHi(MeOH) 
mp,1 96.5-1 97°C 

Ttmfttirfc c 26 h 29 cin 4 o 3 

SaUt C, 64.93; H, 6.08; N. 11.65 
Hlfcfl C, 64.83; H, 6.27; N, 11.69 
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BocN 




1 HfiiE I 

m 


R' 


R 2 




56 


P 


Me 


$ftfe£H(iso-PrOH) 

mp,1 85.5-1 86°C 

7tm#tii fil C 27 H, 2 N 4 0, 
Salfil C. 70.41; H, 7.00; N, 12.16 
USUI C. 70.32; H. 7.19; N. 12.13 


57 


P 


CI 


£Sfe$SJI(MeOH) 

mp,1 51.5-1 53°C 

Ttmfttii fit C 26 H 29 CIN 4 0 2 S 
Sfifii C, 62.83; H, 5.88; N. 1 1.27 
USUI C. 62.77; H, 6.01; N. 11.24 


58 


p 


Me 


&ftfeS£JI(iso-PrOH) 

mp,1 81.5-1 82.5°C 
, SfRfl-flrfc C 27 H 32 N 4 0 2 S 

HtsHS C, 68.04; H, 6.77; N, 11.75 
HSIfil C, 67.86; H, 6.99; N, 11.63 


59 




CI 


*Sfe$£JI(AcOEt) 

mp.197-198°C 

limtttii fit C 25 H 28 CIN 5 0 2 S 
Sliii C 60.29; H, 5.67; N. 14.06 
HS5fll C. 59.98; H, 5.54; N, 13.84 


60 


O 

/ N 


Me 


HfeSSSS(AcOEt-iso-Pr 2 0) 
mp.191-193°C 

TcfSttfflrlit C 26 H 31 N 5 0 2 S 
Sfrafil C, 65.38; H, 6.54; N, 14.66 
I UStfil C, 65.34; H, 6.53; N, 14.43 
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R' 




61 ! 


XJ 


NMR X^HU 6 (CDCI 3 )ppm:1.06-1.09(2H,m),1 

.30-1 .40(1 H,m).1 40-1 .45 (2H,m) ,1 .44(9H.s).1 .82 

-1.90(2H.m),2.55-2.62(2H,m).3.05(3H.s),4.00-4.1 

0(2H,m).4.62(2H,t.J=7.5Hz).7.27-7.30(2H,m).7.61 

(1 H.t, J=7Hz),7.67-7.7 1 (3H,m),8.1 4(1 H,d, J=7.5Hz 

).8.24(1H,d,J=7.5Hz) 

IR X^hJU V (KBr)cm~':1 692 

TXX^MU m/z:488(M*) 


62 


F I 
F 


&S-fe*£JI(AcOEt) 

mp,195-196°C 

TclflttM C 29 H 29 F 5 N 4 0 2 
SUM C, 62.14; H, 5.21; N, 9.99 
HSHi C, 62.07; H, 5.25; N, 9.94 


63 




&fSfe*£iH(AcOEt) 

mp,199.5-200.5°C 

7Cfrl##HI C 28 H 33 N 5 0 2 
Sttfil C 71.31; H, 7.05; N. 14.85 
USUI C, 71.37; H, 7.14; N, 14.83 


64 




*lfe^^i(MeOH-iso-Pr 2 0) 

mp,1 77.5-1 79t 

TCilt^flrfil C3 0 H 33 FjN 4 O 2 
Strafil C, 66.90; H, 6.18; N, 10.40 
USS® C, 66.89; H. 6.08; N, 10.37 


65 




SM«fe«l&(AcOEt) 
mp,193-194°C 
5cffi##rfil C 27 H 33 N s 0 2 
Strafit C, 70.56; H, 7.24; N. 15.24 
I HSfcfi! C, 70.61; H, 7.16; N, 15.21 
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m 


R' 


R 2 




66 


/ N 


CI 


SSfe*SH(EtOH) 
m P> 240-241 o C(ttfl?) 

TtmMRfe C 25 H 29 CIN 6 0 2 

SaUt C, 62.43; H, 6.08; N, 17.47 
US*® C, 62.49; H. 6.02; N, 17.51 


67 


HN^S 


Me 


£Sfe$£H.(EtOH) 

mp,228.5-230°C(#8?) 

SlfitfM C 26 H 32 N 6 0 2 
SUM C, 67.80; H. 7.00; N, 18.25 
Uttfit C. 67.72; H, 6.93; N, 18.24 


68 


P 


Me 


NMR X^HU (5 (CDCI 3 )ppm:1.10-1 .20(2H,m).1 
.46(9H,s),1 .40-1 .60(3H.m),1 .90-1 .98(2H,m),2.60- 
2.70(2H.m),3.04(3H,s),3.86(3H.s),4.05-4. 1 5(2H,m 
),4.74(2H,t J=8Hz),6.30(1 H.t J=2.5Hz),6.52(1 H.d, 
J=2.5Hz),6.88( 1 H,s).7.60( 1 H,t, J=8Hz),7.67( 1 H.t, J 
=8Hz),8.16(1H,d.J=8Hz),8.23(1H,d,J=8Hz) 
IR X^Y-)l V (KBr)cm"':1 688 
TXX^HU m/z:473(M v ) 
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$5 

m 



69 



70 



R' 



/ Me 




R ! 



CI 



CI 



NMR X<*£HU <5(CDCI 3 )ppm:1.05-1.15(2H,m).1 
.40-1.50(3H.m).1.45(9H,s).1.83-1.90(2H,m),2.32( 
3H,s),2.60-2.70(2H,m).4.00-4.10(2H,m),4.60-4.6 
5(2H,m).7.06(1H,d.J=5.5Hz).7.51(1H,d.J=5.5Hz).7 
.68-7.75(2H,m),8.16(1H,d,J=7.5Hz),8.24(1H,d > J= 
7.5Hz) 



J&ftfelSIMEtOH) 
mp.192-193°C 

TCfJtttflffiS C 27 H 3I CIN 4 0 2 S-5/4H 2 O 
irafitC. 60.77; H. 6.33; N, 10.50 
glfiiC, 60.82; H. 6.08; N, 10.17 



71 



/ Me 



Me 



NMR X^tbJl 6 (CDCl3)ppm:1.02-1.08(2H,m),1 
.44(9H,s),1.44-1.50(3H,m).1.80-1.90(2H,m),2.31( 
3H.s),2.6O-2.70(2H I m),3.05(3H.s),4.0O-4.O5(2H,m 
),4.59(2H,t, J=7.5Hz),7.06(1 H.d, J=5.5Hz),7.49(1 H, 
d,J=5.5Hz).7.60-7.65(2H,m),8.14(1H,d,J=8Hz) I 8.2 
3(1H,d,J=8Hz) 

[R X^HU v(KBr)cm-':1688 
*<7HU m/z:490(M*) 



72 




Me 



3&ftfegS(AcOEt) 
mp,141-142°C 

Ttmfttitm C 28 H 34 N 4 0 2 S-1/4H 2 0 
StiliC. 67.92; H, 7.02; N, 11.31 
gSfil C, 67.86; H, 6.84; N, 11.25 



mm 7 3 

4- [2- (4-^Pn-2-th-D^ry-lH-^^7 [4, 5-c] * 
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4- [2- {3-TK;-2-9nu-4-*; *))IT$S) x^;i,] -1- 
t:^»J$/>*^>Ktert-^;i/0. 6 0 g&tf h U >0 . 4 4 g©l, 

> 1 0 ml Jgiftfc: b >Jx?-;bT^ >0 . 4 1 ml §i"FU ^fi 

1, 2-S^nDx*>T**fc£BLfco ttiH«[*ia«Att7k"Cft^l!ft*ts 

fco 1, 2-y^aDx^>^f,S^U> i&£2 2 2-2 2 3°C©&fe*gg 

jbmtrtm c 22 h 27 cin 4 o 3 

Sifeii C, 61.32 ; H, 6.32; N, 13.00 
gflttt C, 61.15 ; H, 6.34; N, 13.00 

£tfctt 7 4 

4- [2- [4-^on- 2 - (4-^>^l/7^;V7x^) -1H- 

-Y 5:^v [4, 5-c] dpy 'J >- l -^r;b] x-^;i,] - l -e^u 

>^ tert-T^b 

4 - [2 - [4-^no-2 - (4-/f/l/W7xr;i/) -lH-^f^V 
[4, 5 -c] *y'J >- 1 --OH xf-;i/] - 1 -tr^U y tert- 
7?-;K). 6 3g©l, A-i/**Vy 1 8 ml^Srt^s j§3 h U £ ^ 
0 . 3 8 g©7k 6 ml »«£»T 5 0 °CT- 1 3 «fH*lf bfco £(fcift«*» 

U M£ 1 , 2 -^Dox*>-^*y-;i/ (10:1) SSlBjSJSti: tfc 

'>'J*^;i/i37A^o?h^77^-tIilT0. 4 7 gCDfSfe@#*l§fco 
^V7p;V-;i>£7j<©M»£tf*SllL-ts Uu&l 8 3- 1 8 6 0 C©#&£3fc£JI 

7gJR#*HI C 2 9 H M C 1 N 4 0 3 S • 1/4 H 2 O 
Jlllfl C, 62.46 ; H, 6.06; N, 10.05 
fggftg C, 62.33 ; H, 5.90 ; N , 9.91 
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msm 7 5 

4- [2- [4-7DD-2- (4-/^>^;i/*-;U7x-;i/) -1H--T 
[4 , 5 - c] *J U >- 1 --HlO x^;b] - 1 -t^U 
g^tert-T^Jl/ 

4- [2- [4-7PP-2- (4 -^^;i/^7i-;i/) -1H-^^'V 

[4 , 5 - c] *J u >- l ->f x^;u] - 1 -f^'J j; tert- 

7*^;i/0. 40g©l, 2 -^ddx?>2 0 ml m-7 p P3i$<tlr^ 

0.40 g^'prntitopi, immmftLtzo Kisa^toc 1 o%*®fb 

7G*##rtit C 29 H 33 C 1 N 4 0 4 S • 1 /4 H 2 0 
Uttfil C, 60.72 ; H, 5.89; N, 9.77 
Xflfttil C, 60.72 ; H, 5.81; N, 9.67 

«0'J 7 6 

4-t Fo^y-2-7ixjb- 1 - [2- SW) x*-;i/] - 1 

H-- f [4, 5-c] =WJ> 

4-70P-2 -7x-;u- 1 - [2 - (4-t'^U - 1 H- 

-f [4, 5-c] *J U>8 7 1 mg fc6«U£Jfi»2. 5 ml © 1 , 4-5> 

8 ml 3HPIMlfcoS$M$ 1 0 %*K-fb^ h 'JWtt 
MT'pH 1 0£fifiU •J^ASSnS.T, 1, 2 - ^7 D dj^ >T-|fttti 

5 2 2 mgCMfelSH^fffeo ^^y-M^SilLt, HM& 2 4 2 . 5 -2 
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Ttmftm C 23 H 24 N 4 0 • 1/4 H 2 0 

C, 73.28 ; H, 6.55 ; N, 14.86 
;{g C, 73.32 ; H, 6.45 ; N, 14.77 



»j7 GcDxmzvt-DZ. nmmn-i snit&vnzmz 




N OH 



1 HJSi 

m 


B 


R 3 


m 




77 


CI 




2 


mp.269-280°C(#fl?) 

Ttmfttir fit C 24 H 25 CIN 4 0 
Slmli C. 68.48; H. 5.99; N, 13.31 
Hl*fii C. 68.32; H. 6.07; N, 13.29 


78 

1 \ 


H 


XX' 


1 


NMR X^^h;U5(DMSO-d 6 )ppm:1.56(2H,q.J 
=1 1.5Hz).1.74(2H.d.J=1 1.5Hz).2.10-2.25(1H.m) 
,2.79(2H,q.J=1 1.5H2).3.24(2H.d,J=11.5Hz).4.54 
(2H.d,J=7.5Hz).7.29(1H,t,J=8Hz).7.49(1H,d.J= 
8Hz),7.50(1 H.t.J=8Hz).8.00(1H,d,J=8Hz).8.38( 
1 H,s),8.84(1 H,brs),8.95(1 H.brs),1 1 .62(1 H,s) 
IRX^HU v(KBr) cm-':3544,3228,1692 
-7X7.^^h;U m/z:282(M*) 


79 


H 


kx 


1 


NMR X^^7h;U5(DMSO-d 6 )ppm:1.65-1.85(4 
H.m).2.00-2.1 5(1 H,m).2.84(2H,q,J=1 2Hz),3.30( 
2H.d.J=1 2Hz),4.1 8(2H.d,J=5Hz).4.51 (2H,d.J=7. 
5Hz).7.27(1H,t,J=6.5Hz).7.40-7.60(7H.m),7.97( 
1 H,d, J=8Hz),8.31 (1 H,s).1 0.63(1 H.brs),1 1 .58(1 H 
,s) 

IRX^HU J/(KBr) cm-':3416.1672 
7 XX** Ml/ m/z:372(M*) 
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mmm 8 o 

4 - [2 - (4 -7x7^>- 1 H--f [4 , 5-c]=WJ>-l- 

4)1) x^;H - 1 -b'^'J^>*;i/^>ittert-^;i/ 

4- [2- ih-w [4, 5-c] *y;>- 1 —ow 

x^;i/] - l -f^u ^>*;u^>^tert-7 r ^;i/4 . 4 6 g, 7z;-;H 0. 

1 g &tf 7kK<b * U £ A 1 . 8 0 gOl^ft*, 1 2 0°CT'7B#P^»bfeo S 
iBS^Wt 1 0 %7jc^b^" h U t> A****JDifC P H 1 0 till, Biif 

m^i: Lfe^ , ;*y>»l/5b7A^Dv' 7 4--zmM\sTs 3. 5 9g®« 
~ 1 3 2 . 5 °C©fttfe!i£g£&fco 

7C*^«f« C 28 H 32 N 4 0 3 

ami C, 71.16 ; H, 6.83; N, 11.86 
£Rtt C, 71.10 ; H, 7.10; N, 11.69 

HSig^J 8 0 O^aCfoT, USECT 8 1-87 <7){b£tJ£f#fco 




011 


R' 


R 3 


R B 




81 


H 




H 


Mfe*SJI(MeOH) 
mp.1 52.5-1 53.5°C 
7Cf?i##f1I C 30 H 30 N 4 O 
HI C, 77.89; H, 6.54; N. 
12.11 

Hit C, 78.00; H, 6.29; N. 
12.05 
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82 1 


H 


kX 


H 


** b C Ar DFt-i^o-Pr.O) 
mp,187-189.5°C 

Ttm'Atir m c 2S h 26 n 4 o 2 

||g C, 72.44; H, 6.32; N. 
13.52 

HSfcfii C. 72.35; H, 6.26; N, 
13.42 




83 


H 


kX 


F 


SsE¥nHB^'' 2 oi 2 iso rr 2 w; 
mp,206.5-208°C 

Ttmfttfm C 25 H 25 FN 4 0 2 -1/8H 2 0 
S til fit C, 69.07; H. 5.85; N, 
12.89 

Hl&fit C, 69.11; H. 5.74; N, 
12.85 


84 


Ph 


kX 


H 


^t5$oBB(Me0H-iso-Pr 2 O; 
mp,205-207.5°C 
5c^»#ffil C 3l H 30 N 4 O 2 -1/2H 2 O 
lill C, 74.53; H 6.25; N, 
11.21 

H&fii C, 74.52; H. 6.37; N, 
11.10 




R 1 


m 


R' 


R 3 


R B 




85 


H 


kX 


F 


^IfeSSoM(AcOEt-n-Hexane) 
mp,1 33.5-1 35.5°C 

TtmftVr fil C 2S H„FN 4 0 3 

Slwii C. 68.55; H. 6.37; N, 1 1.42 
HgMi C, 68.37; H, 6.47; N, 11.25 


86 


Ph 


kX 


H 


&Sfe*SI|(iso-PrOH) 
mp.207-208°C 

Strati C. 74.43; H. 6.61; N, 10.21 
USSfi! C, 74.38; H. 6.68; N, 10.14 
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NMR 7>^<7h;l/<5(DMSO-d s )ppm: 1.64-1. 










72(4H,m),2.55-2.58(4H,m),2.98(2H,t,J=7H 


87 


H 


H 


z),4.80(2H,t,J=7Hz),7.25-7.31(3H,m).7.45 








-7.49(2H,m),7.53-7.60(2H.m).7.72( 1 H.d.J 
=7Hz).8.29(1H.d,J=7Hz),8.37(1H.s) 
-77.X^^7K;U m/z:358(WT) 



mmm 8 8 

4 - [2 - ^V[4, 5-c]*;'J>-l--f;i') 

4- [2- (4-7xyJfy-lH-^f^V [4, 5-c] D>- 1- 
>()],) - 1 -f^'J it>±um>m. tert-^)l4 . 4 0ghS«T> 

^-^A34. 5 g©rg£r^£s i 4 0-ct- 3mrsmnLtz 0 sj&s^czks 

in*. 1 0%7K^b^-h U<>A7.k}§r#T-pH9l3ia8IU mitM-v >tMl 

<b^^b>-^^^-;b ( 1 0 0: 1-2 0 : 1) Zmitim&t LtzTK =■ ±t> 

g (Dm&^zmtco mm^^t^m^Lx. 1^193-193. 5°c© 

^M^rnu C 22 H 29 N 5 0 2 

mmm c, 66. 81 ; h, 7.39; n, 17.71 

C, 66.93 ; H, 7.48; N, 17.66 

m&m s 8 (D^actot, «m 8 9- 9 2 (Dit^zn tc<, 
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,✓>» 'JO 1 


R 3 




89 




S!fe$£m(EtOH) 

mp,1 91.5-1 92°C 

TE^tfflrfit C 24 H 2J N 5 
Bllifii C 74 77- H, 7.06; N, 18.17 
HSIfii C 74.87; H, 7.18; N. 18.06 


90 


Ck 


SSfe&&(MeOH) 

mp.231.5-232.5t 

TcIMH C 19 H„N 5 0 
Stoii C. 67.63; H, 6.87; N, 20.76 
USSfil C, 67.46; H, 6.79; N. 20.63 


91 




ISIfeiSre(EtOH) 

mp,166-167°C 

7C^##T fit C 20 H 25 N 5 O 2 
Stifil C, 65.37; H. 6.86; N, 19.06 
HSIfil C. 65.52; H, 6.76; N, 18.83 


92 




(DMF-iso-Pr 2 0) 

mp,1 95-1 97°C(# M) 

Ttmftffim C 16 H l9 N 5 -C 4 H 4 0 4 -5/4H 2 0 
Salfil C 57.20; H, 6.12; N, 16.68 
HSIfi! C. 57.20; H. 6.23; N, 16.53 



%mm 9 3 

4- [2- (4-^^W^-2-7x^-lH-^^V [4, 5- 
c] *J U y- 1 -4)\t) xf;i/] - 1 -f^U^V^^^V^tert-r^^ 

4- [2- (4-^od-2-7i^- lH-'T \W [4, 5-c] 
,j > _ 1 _^;i / ) x^;i/] - 1 -h'^'J v>*;i/**>|g tert-T^l/O. 69g 
M5 0.%i/7f;b7 ^ >zk&$7 ml Sft, «8 0°CT- 2B#f^ 
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ihsult, m&i i o. 5-171. stoi^is^fe. 

^C^^^fl C 30 H 37 N 5 O 2 

Hfrafi C, 72.12 ; H,'7.46; N, 14.02 
III C, 71.95 ; H, 7.72; N, 13.83 

mmm 9 4 

4- [2- [4- (4 v>- 1 -2-7x-;i/-lH 
_^ 5 ^ [ 4 f 5 - c ] *y i) >- 1 -- f x^;i/] - 1 -f^u 

>i£tert-7^;i/ 

4- [2- (4-^D-2-7xz^-lH-^^'V [4, 5-c] =*V 
>j>-l--f;iO - 1 -f^U ^>7j;u**>@t tert-7>;i/0 . 8 0g 

St>'N - ^ > 1 ml ©S£rtl£, 8 0 °CT* 6 mm& Lfco 

7k ««E%®5fe^ SS4Rixf;Hn-'s7 , *> (1 : 3-1 : 1) 

Ttmfrtirte C 33 h 42 n 6 o 2 

C, 71.45 ; H, 7.63; N, 15.15 

C, 71.23 ; H, 7.65; N, 14.99 
nMM9 3&V9 4©£&t:6&oT\ |»I9 5- 1 0 2©fti£«l£*§fco 
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BocN 




1 H1& 

m 


R* 


®&m&&mm 1 


95 


NHMe 


*$fe^B B B (iso-PrOH) 
mp,161-162°C 

5c^^*ffil C 29 H 35 N 5 0 2 -1/2H 2 0 
SUfil C, 70.42; H, 7.34; N. 14.16 
SlSlli C, 70.31; H, 7.23; N. 13.95 


96 


A j 

N 
H 


£$fe££Hi(iso-Pr 2 0) 

mp,162-162.5°C 

Ttmftttm C 31 H 37 N 5 0 2 -1/2H 2 0 

SUfil C. 71.51; H. 7.36; N, 13.45 
HSMi C. 71.73; H. 7.35; N. 13.09 


97 




*5fe£t#ll(MeOH) 

mp,171-172°C 
j Ttmftttm C 33 H 4l N 5 0 2 

S§Hi C. 73.44; H, 7.66; N, 12.98 
USSfil C. 73.44; H, 7.88; N. 12.93 


98 


ho 


«Sfe*SH(iso-PrOH) 

mp,189-190°C 

Ttmfttiifc C 32 H 39 N 5 0 3 
girafit C, 70.95; H, 7.26; N. 12.93 
HHfit C, 71.22; H, 7.47; N, 12.94 


99 


NHBn 


NMR X^<^h;U<5(CDCI 3 )ppm:0.99-1.06(2H,m),1.25-1. 
40(3H,m),1.43(9H.s).1.80-1.90(2H.m).2.50-2.60(2H,m),3. 
95-4.05(2H.m),4.59(2H,t,J=7.5Hz).4.96(2H.d.J=5.5Hz),6. 
1 1 ( 1 H,t, J=5.5Hz).7.24-7.28( 1 H.m).7.30-7.3 5(3H,m),7.48 
(2H,d,J=7.5Hz).7.50-7.55(4H,m),7.60-7.65(2H.m),7.94-7 

.96(2H,m) 

IRX^^7h^l/(KBr) cm , :3436,1690 
I VXA^^hJl' m/z:561(M*) 



73 



WO 00/09506 



PCT/JP99/04381 



BocN 




1 HS£| 

m 






100 


H i 


NMR X'<^h;Ufi(CDCI 3 )ppm:1.00-1.08(2H.m) I 1 
.30-1 .35(1 H,m), 1 .38-1 .42(2H,m), 1 .43(9H.s). 1 .83- 
1.90(2H,m).2.57(2H,brs).3.98(2H,brs),4.61(2H.t,J 
=7.5Hz),4.99(2H.d, J=6Hz),7.33-7.35( 1 H.m).7.39( 
2H,d.J=6Hz),7.51-7.59(4H.m),7.64-7.67(2H.m).7. 
88-7.89(1 H,m),7.96-7.97(1H,m),8.53(2H,d,J=6Hz 

) 

IR^^HUl/tKBr) cm-':3428,1692 
■7XX^h)\^ m/z:562(M*) 


101 




NMR X^^h;U5(CDCI,)ppm:0.98-1.06(2H,m),1 
.25-1. 40(3H.m).1.43(9H,s),1. 80-1. 85(2H,m).2.50- 
2.60(2H,m).3.79(3H.s),3.90-4.00(2H,m).4.59(2H.t, 
J=7.5Hz).4.87(2H,d.J=5.5Hz),6.05(1 H.brs),6.86(2 
H,d,J=8.5Hz),7.31 (1 H,t,J=7.5Hz).7.40(2H.d.J=8.5 
Hz),7.51-7.60(4H.m).7.60-7.65(2H,m).7.94(2H.d, 

J=8.5Hz) 

IRX^MUfCKBr) cm ':3432,1692 
VXX^HU m/z:591(M*) 


102 


H 


NMR X^h;US(DMSO-d 6 )ppm:0.87(2H,q,J=5 
Hz),1.20-1.35(3H,m).1-36(9H,s),1.75(2H.q,J=7.5H 

z),2.54(2H.t, J=1 2.5Hz),3.77(2H,d, J=1 2.5Hz).4.64( 
2H,t,J=7.5Hz),6.99(1H,t,J=8Hz),7.34(2H,t,J=8Hz) 
.7.44(1 H,t, J=7.5Hz),7.56(1 H.t, J=7.5Hz),7.60-7.67 
(3H,m),7.76-7.82(2H,m).7.87(1H,d.J=7.5Hz).8.1 6( 
1 H.d, J=7.5Hz).8.24(2H,d, J=8Hz).9.03(1 H.s) 
IRX^HU l/(KBr) cm l :2932,1692 
I TXX^HU m/z:547(M*) 



mm i o 3 
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4 -?*$./ - 2 - 7 x l - [2- (4 -t^u xf-;i/] - 1 H- 

4 X^J [4, 5-c] *7 U> • h 'J7;b*D»WI 

4- [2- [4- (4-/ h^^^>^;V7*^7) -2-7i-^-lH-^ 

[4, 5-c] *y •;>- 1 — oi/] x^;i,] - i-^'Jy>M*'> 

ffitert-rf-;i/0. 3 0 g&V h U 7;^Dff89 nl ©S^«9*x ftS6 5°CT- 

H£»U^ V7"oti';i/x-x;i/T"^UT 0.31 g©&ftfe&H£*#fco 
x^y-^t-f V7*d;^-;K7)?I^^?>II^ b ^LTs M&2 2 3- 2 2 4°C© 

7c2i##HB C 23 H 25 N 5 • 2CF 3 C0 2 H-H 2 0 
atwfiS C, 52.51 ; H, 4.73; N, 11.34 
HUffi C, 52.61 ; H, 4.45; N, 11.61 



1WJ 10 4 

1- [2- (4-7DD-2-7xz;i/- 1H-^^'v [4, 5-c] ^7 

1- [2- (4-7dd-2-7i^-1H-^ [4, 5-c] ^7 

■J>-1-^^) x^;i/] -4, 4-x^U>^^" :i r^t:^U v>0. 3 9 gS 
VMM 4 il®l^tltSflT3 0^BB*ffLfc o EJBiB^S^TK^ca^^ 
1 0%7jciHb;>- h U-J^ittpH 1 1 fcfHSU Mx^l/T-Jftiil Ufc 
ffltt5?t^tSfa^lt7jc^^- h 'J t> A7k^MT*i5fe^MzK S«l*e56LT 0 . 4 
2g0»M*^t#feo ft£ftfc$#£ftl£x?-;i/-n-^7*> (1:1) 
«lfe7;b^*7A^nv h^7 7-f-t*iSU 0. 3 2g©MfelS 
H£f§fco -fV7D/V-;i//pC,B8SlT, 14^ 1 6 3— 1 6 5°C©^fe$W 
bb (If o 

7C*0*f« C 23 H 2I C 1 N , 0 
@| C, 68.23 ; H, 5.23; N, 13.84 
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mm. C, 68.26 ; H, 5.31; N, 13.78 

%mm i o 5 

1- [2- (4-^DD-2-7i-iH lH-f [4, 5-c] *J 

1 - [2- (4-?DD-2-7i-;HlH--f^V [4, 5-c] *y 

)i) x^;i/] -4 -e^'J >0. 2 0 g, Jlltt kd^swut 7 

^>0. 04g, Wth'J^AO. 0 9 gRtftt y-;i/4 ml 

T- 1 mmmzLtzo %.mmzmmL, mm^^m* h u e?A7j<M?:;jnx-c 

2 0 1-2 0 7°C (#8?) ©**&l£il£l#feo 

^mmnm c 23 h 22 cin 5 o • i/2h 2 o 

Stwtt C, 64.41 ; H,5.40; N, 16.33 
III C, 64.75 ; H, 5.32; N, 16.09 



mmm 1 o 6 

4- [2- (2-7x-;i/-lH-^?yy [4, 5-c] *>"j>-l— f 

x^-;i/] - 1 -fc'^V v>#;b**>lgtert-7?-;i/ 
4- [2- (4 -7DO- 2 -7i-)h 1 H--f [4, 5-c] *J 

U > — 1 — r ^u) x^;i/] - 1-f^'J i?>ti)lX>m. 80g 
&lF5%^S^Aj^5{to . 3 0 g©^^y-;i/8 0 mlSSSffc^ fi^JIt" 1 

-n-^r*> (1 : 1-4 : 1) £ ?§tbi&£& hLfcv'^^^^A^ov h^* 

£f#7c 0 vrof;Vx-x;u^?»Slg^bT, m& 1 3 8~ 1 3 9°C©*sfe 

76 



WO 00/09506 



PCT/JP99/04381 



7C*4MfflB C 28 H 32 N 4 0 2 

C, 73.66 ; H, 7.06 ; N, 12.27 



I C, 73.46 ; H, 7.21 ; N, 12.17 



mmm i o 6 ©Mctot, nmm 107-109 (Dit&vo&mz 



R 3 — (CH 2 ) 






R 3 


m 




107 


-a 


1 


Mfi& H E H [£gtiM](MeOH) 

mp,258-261°C(#fl?) 

7CiSt##rfiI C t6 H, e N 4 -2HCI-H 2 0 
Stttt C, 53.79; H. 6.21; N. 15.68 
HS&fil C, 53.49; H, 6.14; N, 15.67 


108 




2 


fcfefSS[ffilU£](MeOH-CICH 1 CH 1 CI) 

mp.220-233°C(#fi¥) 

Ttmftttfe C l7 H 20 N 4 -2HCI-1/2H 2 O 
Sfifit C. 56.36; H. 6.40; N, 15.46 
lUftlft C. 56.36; H, 6.18; N. 15.35 


109 




2 


fcfetSBHSIftEKMeOH-iso-P^O) 

mp,225-238°C(#fl?) 

TtmMfT fit C 2 ,H 28 N 4 - 2HCI • 1 /8H 2 0 
Sfifil C, 61.27; H, 7.41; N, 13.61 
USUI C. 61.03; H, 7.44; N, 13.50 



»j i i o 

2 -7x-;i/- 1 - [2- (4 - f^'J -1H- 

-f**V[4, 5-c] • Jfi&ffi&t^^M/gyg 

4-fDD-2-7i-Jl/- 1- [2- (N-h'J7xzjMfil/-4-^ 

>;s>;u) -lH-^^yv [4, 5-c] *y «j>3. 6 4g, 
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tttb 7kJl£ 1 0 %7m<t± h 'J -7 Azk?§f££T P H 1 1 HISS U 1 , 

#&B&kU Ut 1.74 g©M£?£ffc JRfeiftfrO-ffi** 

Sfc:«fc!)igKiSfcU /^y-;^^Sg B B B lt^ I&&2 5 7-2 6 5°C (frM) 

$ggl/T. St£ 1 8 5 . 5- 1 8 6. 5 °C (#8?) ©J»fellSS41tfco 

Ttm^mm c b h I3 cin 4 -hci-h i o 

mmM. C, 62.02 ; H, 5.88; N, 12.58 
III C, 62.08 ; H, 5.77; N, 12.60 

nMfrmm C 23 H 23 C1N 4 -C 4 H 4 0 4 -H 2 0 

IStttt C, 61.77 ; H, 5.57; N, 10.67 
H^fi C, 62.04 ; H, 5.40; N, 10.70 

mmm 1 1 1 



4-7i7^y- 1 -[2-(4-K^'J^)x^]- lH-'f ^7*[4, 
5-c] b 'j7;i/tDff8I 

4 - [2- (4-7i/Jry- 1 H--T $ *V [4, 5-c] *>"J>-1- 
>f;iz) i^] - 1 - f^U ^>#;i/*">l£ tert-7^;uO . 3 0 gOifrfb.*?- 
U> 1 0 ml jgifcCgiST. h U 7;i/^-Dftg^ 1 ml £jbn;LT 1 . 5««#U:o 

&&m * SUS L T t# *> n fe « feUft * , ^ v 7 n ) w -;u £ V A v 7" d t: ;i/x 

-x;UT'ii^#tTs 0. 3 6 gOJSfeSS*f#fco ig<b/^u>£x*y- 

;u©rirt7>?>fl^LTs 1,^2 i 1-2 l 6°c©*sfe&g£®fco 

7G*#*fli C 23 H 24 N 4 0-CF 3 C0 2 H- 1/8H 2 0 
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C, 61.44 ; H, 5.21 ; N, 11.46 



C, 61.26 ; H, 5.05 ; N, 11.47 



mmm 1 1 2 

4-?dd-2-7i^- 1 - [2 - ( l-^7i/-JV) x^;i/] - 1 H 

-- r $.7*v [4, 5-c] 3-7 u> • j<?>:*;wf;>Btf 

4- [2- (4-^DD-2-7ir;b-lH-^^V [4, 5-c] *7 
U>-l-'Ol/) xf^] - 1 -hX7^>*;bt;>S tert-T'f-JH . 20g 
©1,2 -^ddi^ > 1 2 ml >7;u*>^ 1 . 2 ml 5:iUxT. 

^ST- 5 #ii8«# L fc o KfoU&m £ v r d ^ 7 1 x * ^ £fln X T «f 

ttJLfcHSiifcaMfcU 1. 2 4 gOjUfeilSffc, / ; - Jl/fr ?)SiI It, 
Hjjft 256-270 °C (frM) <2>jNE&f&B&ffi&« 
7G*#*r<I C 22 H 22 C1N 5 -2CH 3 S0 3 H 

atrail C, 49.35 ; H, 5.18; N, 11.99 

III C, 49.60 ; H, 5.11; N, 12.16 



mmm 1 1 3 

4 -7 5.7-1- [2 - -lH-^f^'V [4, 

5-c] *7 U> • 

4- [2- (4-7U-lH-^^V [4, 5-c]^; , J>-l-^l') 
- 1 -t^Uy>AM>i tert-7*f-;H. 5 7 g fcJUbzk^lHfcx 
*7W&$4 0 ml vmGVaZs MWCSmrSMWLfzo SM^tJ^TK^rinx. 1 

m^^^TR^M^g^L, f#^ftfcM£l£S£x^Tft&LT 1 . Olg© 
«fe^^f#fco ^^tlfe|g^^m^^b>-^^7-;K4 0:1-2 0 : 
1) * : fe\tim%h-tZ>7)\,^j-i]v ktu^ h7*57-f-T"Mi^t, y-fV/'D 
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ib& 243-244 °C (#*g) ©ftte*SS£f§fc. 

Ttmmm c 17 h 21 n 5 -hci • 3/4H 2 o 

C, 59.12 ; H, 6.86 ; N, 20.28 
C, 59.10 ; H, 6.83 ; N, 20.30 



■MM 110-1 1 3©^a«oT.»] 114-18 6®M$ffc 






R' 


B 


m 




114 


Ph 


H 


0 


&fe$£ ^ B (CICH 2 CHjCI-AcOEt) 

mp,253-256°C(#fi?) 

5c*»*fte C 21 H 19 CIN 4 
Sttfift C, 69.51; H, 5.28; N, 15.44 
USUI C. 69.29; H. 5.19; N. 15.27 


115 


H 


H 


1 


*Sfe*SII[i&&i&](MeOH-EtOH) 

mp,273-286°C(#8?) 

5nf?t##Hi C I6 H 17 CIN 4 -2HCI 
JUrafit C. 51.42; H. 5.12; N. 14.99 
USSfil C. 51.47; H. 5.08; N, 14.85 


116 


Ph 


H 


1 


mp,268-271.5°C(#fl?) 

C 22 H 2l CIN 4 -1/2C 4 H 4 0 4 -3/2H 2 0 
Sllnii C. 62.40; H, 5.67; N, 12.13 
HSfcfil C. 62.52; H. 5.28; N, 12.15 


117 


H 


H 


2 


mp.258-267°C(#8?) 

Ttm'Atiife C 17 H I9 CIN 4 -HCI 
Slrafil C, 58.13; H, 5.74; N, 15.95 
H&fit C 57.88; H. 5.46; N, 15.78 
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toft £±.9.^1 |-7ii.-*-nBt2£i£1 










(MeOH-iso-Pr 2 0) 










mp,204-207.5°C 


118 


H 


CI 


2 


C, 7 H 18 CI 2 N 4 • CF 3 C0 2 H ■ 1 /4H 2 0 
SUfil C, 48.78; H, 4.20; N, 11.98 
Hlfcfit C, 48.76; H, 4.34; N, 11.89 



(CH2) ms 






R' 


R 2 


m 




119 


OH 


CI 


2 


$^fe&ll(CICH 2 CH 2 CI-MeOH) 

mp,240-245°C(#fl¥) 

Ttmfttii®. C 17 H I9 CIN 4 0-1/2H 2 0 
Slifil C. 60.09; H, 5.93; N. 16.49 
Hg&fit C. 60.32; H, 5.72; N, 16.41 


120 


Me 


CI 


2 


mp.201-202°C 

C 18 H 21 CIN 4 • CF 3 C0 2 H • 5/4H 2 0 
Sltifii C. 51.62; H. 5.31; N, 12.04 
HiHi C. 51.82; H, 5.12; N, 12.22 


121 


CF 3 


CI 


2 


&CHJ ?;M" □ 6t&£KEtOH) 

mp,233-235°C 

Ttmfttiim C 18 H, 8 CIF 3 N 4 • CF 3 C0 2 H 
SltiUS C. 48.35; H. 3.85; N, 1 1.28 
SiSsfil C. 48.31; H, 3.88; N, 11.21 


122 


Ph 


H 


2 


&fe*Sft[ttlttt](EtOH) 

mp.1 91.5-1 9 2.5°C 

Ttm'Atii fit C 23 H 24 N 4 - 2HCI • H 2 0 
SJfrafil C, 61.74; H, 6.31; N, 12.52 
Hgsfit C, 61.69; H, 6.51; N, 12.44 
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123 



Ph 



CI 



m % & tfc a [ h >j ? )i * □ 

J£](EtOH) 

mp,260-263°C(#fl?) 
Ttmfttiife C 24 H 25 CIN 4 -CF 3 C0 2 H 
SltiUC. 60.17; H, 5.05; N, 10.80 
glfit C, 59.94; H. 5.08; N, 10.80 




HAS 


R 2 


B 


W 




124 


Me 


H 


CH 


&Sfe*SH[i&B£i&KEtOH) 
mp,1 99-201 °C 

Ttmfttitm. C 24 H 26 N 4 -HCI-7/2H 2 0 
SHHH C, 61.33; H, 7.29; N, 11.92 
HSIfil C. 61.21; H, 7.26; N, 11.80 


125 


CI 


CI 


CH 


SSfe^^CI-'J^^^-Pi^^KMeOH) 

mp.249-255°C(#fl?) 

Timfttiife C 23 H 22 C1 2 N 4 -CF 3 C0 2 H 
Sirafil C. 55.67; H. 4.30; N, 10.39 
Hilii C, 55.75; H, 4.00; N, 10.47 


126 


CI 


Me 


CH 


*feS&£W B B B [HJ7;U*P6tl^MeOH) 

mp,255-262°C(#fg) 

TCfttffiTfit C 24 H 25 CIN 4 -CF 3 C0 2 H 
SUftfiS C, 60.17; H, 5.05; N, 10.80 
HSfcfi! C, 59.95; H. 5.03; N. 10.79 


127 


CI 


MeO 


CH 


JsfcHfeHSIKEtOH) 
mp.169-170°C 

Tcffltftfrfi C 24 H 25 CIN 4 0-1/2H 2 0 
SUfil C, 67.05; H, 6.10; N. 13.03 
HSfcfil C. 67.32; H, 6.06; N. 13.02 


128 


CI 


H 


N 


B a H [h 'J-^U* D Bt&i&KMeOH) 

mp,260-268°C(#fl?) 
7cit##rfit C 22 H 22 CIN 5 -CF 3 C0 2 H 
glrafil C. 56.98; H, 4.58; N. 13.84 
1 HHfit C. 56.76; H, 4.47; N, 13.82 
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m 


R 2 


R 3 




129 


CI 


cx 

H 


mp,191-193°C 

Ttmtttife C 23 H 23 CIN 4 
IHi C, 70.67; H, 5.93; N, 14.33 
HSIfil C, 70.70; H. 6.08; N, 14.28 


130 


CI 


hn CX 


*Sfe*SH(AcOEt) 

mp.1 56.5-1 57.5°C 

itmfttiifc C 23 H 23 CIN 4 
Slifil C. 70.67; H, 5.93; N, 14.33 
USUI C. 70.64; H. 5.92; N, 14.21 


131 


CI 




itfe&JKEtOH) 
mp,169-171°C 
Ttmfttii®. C 22 H 2t CIN 4 0 
j Slra fit C. 67.26; H. 5.39; N, 14.26 
USSfit C, 67.31; H. 5.55; N, 14.32 


132 


CI 




(iso-PrOH) 

mp.1 58-1 63°C(#fl?) 

C 23 H 24 CIN 5 -2CF 3 C0 2 H-3/2H 2 0 
Hirafit C, 49.06; H, 4.42; N, 10.60 
Hi£fi| C. 49.04; H. 4.41; N, 10.73 


133 


Me 




$*ife*SH(AcOEt) 
mp,88-89°C 

7Em^«ffilC 24 H 27 N 5 -H 2 0 
gfHI C, 71.44; H. 7.24; N, 17.36 
I H&II C, 71.25; H, 7.23; N. 17.03 
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134 



H / | 



Ph = 




tefeS&$t#||[77;u&i&](EtOH) 

mp,261-272°C(#fl?) 

C 22 H 2) CIN 4 • 1 /2C 4 H 4 0 4 • 5/2H 2 0 
Slifil C, 60.06; H, 5.88; N, 11.67 
USHt C, 60.07; H, 5.89; N, 11.60 

itffilftJg [ a ] D M : -12.0° (c=0.1, 

DMSO) 



135 




N Cl 



m A [ h 1 ) 7 □ fit iH£](EtO H) 
mp,21 5-221 °C(^-fl¥) 
5ti?t##rM C 23 H 27 CIN 4 -CF 3 C0 2 H 
SMfit C, 59.00; H, 5.55; N. 11.01 
C, 58.85; H, 5.63; N, 11.05 



136 




(MeOH-iso-PrOH) 
mp.225-232°C(#fl?) 
5c^^«ffil C 22 H 25 CIN 4 -CF 3 C0 2 H 
SlUi C, 58.24; H, 5.29; N, 11.32 
glfiS C, 58.09; H, 5.29; N, 11.32 



137 




;ifc*lfe$£J|[HJ7;u*nBfS^](EtOH) 

mp,224-224.5°C 

C 2l H 2 ,CIN 4 S-CF,C0 2 H-3/2H 2 0 

C. 51.35; H. 4.68; N, 10.41 
C, 51.65; H, 4.32; N, 10.16 
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m 


R' 




138 


n-Bu 


«gfe^^(AcOEt) 
mp,130-131°C 

TLB'Atirfc c 2I h 27 cin 4 

Stifi C. 68.00; H, 7.34; N, 15.10 
C. 67.76; H, 7.59; N. 14.96 


139 


jO 


&fe*S B B B [HJ7JU*P6tS?i£](EtOH) 
mp.139-139.5°C 

C 23 H 29 CIN 4 - 3/2CF 3 C0 2 H ■ H 2 0 
Jllrafi C, 53.29; H, 5.59; N. 9.56 
H©Hi C, 53.23; H, 5.33; N, 9.56 


140 


Bn 


2fc*§fe*SlH(AcOEt-iso-Pr 2 0) 

mp,230-234°C(#fl¥) 

Ttmftffim C 24 H 25 CIN 4 -1/4H 2 0 
Slmli C. 70.40; H, 6.28; N. 13.68 
HS$H C. 70.41; H, 6.27; N, 13.54 


141 




mp,196-207°C(#fi¥) 

Ttmfttirm. C 25 H 25 CIN 4 -2CH 3 S0 3 H-H 2 0 
Jliftfe C, 51.71; H. 5.62; N, 8.93 
HSIfil C 51.59; H, 5.42; N, 8.87 
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N CI 



m 


R' 




142 I 


XJ 


&fe*S&[?^Ug!i&](MeOH) 

mp,224-229°C(#fi?) 

5c^##rfit C, I ,H„CIN A -C-H i O.-H,0 

j \j >|< ✓ j 1/ 1 ^*24 2j 4 4 4 4 t 

331 fit C. 62.39; H. 5.80; N, 10.39 
USSfil C, 62.46; H, 5.51; N, 10.42 


143 


XJ 


&fe*SH[7^;U&£](EtOH) 

mp,21 3.5-21 6°C(#fi?) 

7L^##rfil C,,H„CIN,0-CJ4,O d -1/4H,0 

✓ u i/i it— ^* 24 25 4 4 4 4 * 

Slifil C, 62.10; H. 5.49; N, 10.35 
HSifii C. 61.94; H, 5.45; N, 10.30 


144 


XX 


&fe$£&[HJ?;M-Ofit^it] 

(MeOH-iso-Pr 2 0) 

mp,253-257°C(#fi?) 

C 24 H 25 CIN 4 S-CF 3 C0 2 H-1/2H 2 0 
Strati C, 55.76; H, 4.86; N. 10.00 
USSfll C. 55.67; H. 4.59; N. 9.99 


145 


Me 

xy k ° 


iifeliS II [h 'J 7 D gti?i&](EtOH) 

mp.218-225°C(#8?) 

7Clfl##r fit C 24 H 25 CIN 4 OS ■ CF 3 C0 2 H 
SlUt C, 55.07; H, 4.62; N, 9.88 
HS$fil C 54.91; H, 4.69; N, 9.77 


146 


XX 


&fe*£&[HJ7;U*PBtS££](MeOH) 

mp.270-277°C(#fl¥) 

TtmfttiT fit C 24 H 25 CIN 4 0 2 S • CF 3 C0 2 H 
Strafi C, 53.56; H. 4.49; N. 9.61 
HSHi C, 53.51; H, 4.50; N, 9.62 
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HJ5£ 

m 


R' 




147 




&fe*S.g.[7^Ui!&](EtOH) 

mp.192-198°C(#fi?) 

TcfUtttfffil C 23 H 22 CIFN 4 ■ C 4 H 4 0 4 ■ H 2 0 
Sfrafil C, 59.72; H, 5.20; N, 10.32 
HgSfil C. 59.81; H. 5.07; N, 10.33 


148 




1 6 S S [ 7 7 ;i i 

&](MeOH-iso-PrOH) 

mp.184-187°C(#fg) 

TtmfttiT fig C 23 H 22 CIFN 4 ■ C 4 H 4 0 4 • H 2 0 
Sim fit C. 59.72; H, 5.20; N, 10.32 
USSffi C. 60.00; H, 4.91; N, 10.34 


149 




Sgfi&IIC^M^i&KMeOH) 

mn 9H4— 9HQ°P f 4>fi3n ! 

7tm^ m C 23 H 22 C1FN 4 - C 4 H 4 0 4 • H 2 0 
Slifil C. 59.72; H. 5.20; N, 10.32 
Hlfcfit C 59.53; H. 4.92; N, 10.41 


150 


F 


&fe$S B s a [HJ?;U*OgmJ£](EtOH) 
mp,260-263°C(#fl?) 
TClllttflrfii C 2J H, 9 CIF 4 N 4 -CF 3 C0 2 H-H 2 0 
Slrafil C. 50.47; H, 3.73; N, 9.42 
[ H&fit C, 50.33; H. 3.53; N, 9.51 | 


151 


F 


!!fe*SB B B[HJ7;U*Ojft&£](MeOH) 

mp,259-261°C(#$) 

Ttmfttirm C 23 H 18 CIF 5 N 4 -CF 3 C0 2 H 
StiSfil C. 50.48; H, 3.22; N, 9.42 
HSHi C. 50.28; H. 3.28; N, 9.46 
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m 


R' 


«g&<?fga$») I 


152 


JO 


mp.195-202°C(#fi?) ! 

7C*#*r£ C 22 H 22 CIN s -CH 3 S0 3 H-5/4H 2 0 
Suit! C, 54.11; H, 5.63; N, 13.72 
HSIfil C. 54.13; H, 5.45; N. 13.63 


153 


jO 


&Sfe$Sgi[7V;UiS£](MeOH-EtOH) 

mp.181-185.5°C(»fl?) 

5tmfttiim C 22 H 22 CIN 5 -C 4 H 4 0 4 -H 2 0 
Slraii C. 59.37; H. 5.37; N. 13.31 
HSMi C, 59.37; H. 5.11; N, 13.37 


154 




sn n fe a tt # n [ h u ^ ;u * P » it 

ig](EtOH) 

mp,197.5-204°C(#j£) 

7c3i#*rfe C 22 H 22 CIN 5 -CF 3 C0 2 H-1/4H 2 0 

EPi&4j& n Kfi 47- H 4 fid' Nl 13 72 
>±fiB8us. oo.*#/ f n, **.o*t, in, io./£ 

USH® C, 56.45; H, 4.58; N. 13.72 


155 




*fe«ft[MJ7;U5i-nfti&tiU<EtOH) 

mp,250-255°C(#fl?) 

7C*#*T«[ C 29 H 27 CIN 4 -CF,C0 2 H 
Sliii C. 64.08; H. 4.86; N, 9.64 
HSfcli C. 63.81; H, 4.92; N, 9.63 


156 


Lcr 


a B B [HJ ?;u* n tfgS£](EtOH) 

mp.1 44.5-1 45.5°C 

C 29 H 27 CIN 4 0-CF 3 C0 2 H-3/2H 2 0 
Simfit C, 59.66; H, 5.01; N. 8.98 
HHH C. 59.44; H, 4.71; N, 9.04 
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w 


R' 




157 


rv CF3 

JJ 


mp,174-175°C 

C 24 H 22 CIF 3 N 4 • CF 3 C0 2 H ■ 5/4H 2 0 
Slrali C, 52.44; H. 4.32; N, 9.41 
HSfcfil C. 52.54; H. 4.19; N, 9.53 


158 


P ! 


ilfeiSsSB^ChU^J^Ofi^^lCMeOH) 
mp.231-241°C(#$) 

5cS##rfil C 21 H 2 ,CIN 4 0-CF 3 C0 2 H-1/2H 2 0 
Strait C. 54.82; H. 4.60; N, 1 1.12 
HSHi C. 54.73; H, 4.42; N, 11.21 


159 


/ 


liEHJ □ 6m*£](EtOH) 

mp.256-261°C(#fS?) 

TtmMSrfe C 2 ,H 21 CIN 4 S-CF 3 C0 2 H-1/4H 2 0 
JHIfit C, 53.59; H, 4.40; N, 10.87 
HSlfit C, 53.53; H, 4.33; N, 10.90 


160 




&fe^[HJ?;u*nfi^i£](MeOH) 

mp,270-273°C(#fl?) 

Ttmfttiim C 20 H 2 ,CIN 6 -CF 3 CO 2 H-1/2H 2 O 
C. 52.44; H, 4.60; N, 16.68 
USSfi C, 52.15; H, 4.74; N, 16.95 


161 




& ii & £S H t h 'J 37 ;u * p fit SM 

J£](EtOH-Et 2 0) 
mp.203-203.5°C 

7Cl?t#flrfit C 20 H 20 CIN 5 S-CF 3 CO 2 H 
Siifi C, 51.61; H, 4.13; N, 13.68 
I HSIfit C. 51.48; H. 4.22; N, 13.52 
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N Me 



m 


R' 




162 




3Mtfe«ft[ttiMJU(iso-PrOH) 

mo 245-249°C(#fi?) 

Ttm'AtiTfe C 24 H 25 FN 4 -2HCI-3/4H 2 0 
Slifi C, 60.70; H, 6.05; N. 11.80 
H&fii C, 60.81; H. 5.93; N, 11.72 


163 


F 
F 


Sftfe^ H B H [^^](EtOH) 

NMR X^^h^U 6 (DMSO-dp)ppm:1.30-1.40(2H, 

m),1 .55-1 .70(1 H,m).1.70-1 .80(4H,m),2.65-2.80(2 

H.m),3.10-3.25(2H.m),3.17(3H,s).4.73(2H.t,J=7.5 

Hz),7.97(1H,t,J=7.5Hz),8.04(1H.t,J=7.5Hz),8.55- 

8.65(2H,m).8.84(1 H,brs),9.06(1 H.brs) 


164 


JO 


;^^fe$S^(AcOEt) 

mp,176-177.5°C 

7E^I##ffi C 23 H 25 N 5 
Slifi C, 74.36; H, 6.78; N. 18.85 
USSffi C, 74.09; H, 6.90; N, 18.69 


165 


jX' 


Mfe$S B B a [i&&i£](MeOH-iso-PrOH) 
mp,300°CKl± 

TuiUMfi C 2S H 25 F 3 N 4 -2HCI-1/2H 2 0 
Slaii C, 57.70; H. 5.42; N. 10.77 
HS&fi C. 57.72; H, 5.12; N, 10.79 


166 


P 


^Hfe$SS(iso-PrOH) 

mp,166-167°C 

TC^ftffi C 22 H 24 N 4 0-H 2 0 
Slifi C, 69.82; H, 6.92; N, 14.80 
flSifi C. 69.53; H, 6.97; N, 14.59 
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m 


R' 


1fct£(i§*S.I a ?§!«) 


167 


/ 


**feSSH[i£8£iM](EtOH) 

mp,218-219°C 

7C^*ffil C 2 ,H 24 N 6 -3HCI 
Slfflfil C. 53.68; H. 5.79; N, 17.89 
HS&fit C. 53.63; H, 6.01; N, 17.89 


168 


O 


;ifcft€l&| B [i&&£](MeOH) 

mp,293-298°C(#fl?) 

7Cfft##rfit C 21 H 23 N 5 S-2HCI-H 2 0 
Slmfi C. 53.84; H. 5.81; N, 14.95 
flSifiS C, 53.59; H. 5.71; N. 14.82 


169 


p ' 


mp,196-199°C 

5clH##H£ C 22 H 24 N 4 S-2HCI-3H 2 0 
Jlimfii C. 52.48; H, 6.41; N. 11.13 
H&fil C, 52.44; H, 6.68; N, 11.13 


170 


/ Me 


si n *s n [ h 'j y )\, * □ m 

J£](EtOH) 
mp,228-229°C 

C 23 H 26 N 4 S-3/2CF 3 C0 2 H- 1/2H 2 0 
IH1 C, 54.73; H, 5.03; N, 9.82 
HS&fil C. 54.46; H, 4.91; N, 10.00 


171 


Me 

p 


&nfe*s.r B [i£g£&:i(EtoH) 

mp,274-277°C(#fl?) 
Ttm^m C 2 ,H 26 N 4 S-2HCI-5/4H 2 0 
SUfit C, 56.84; H, 6.33; N, 11.53 
I USUI C, 56.79; H. 6.11; N. 11.51 
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MM 

m 


R' 


R 2 




172 


/ Me 


CI 


&fe&ll.[HJ7JU*P6mi&](EtOH) 
mp,189-190°C 

7C*#firfil C 22 H 23 CIN<S-3/2CF 3 C0 2 H 
Slifii C, 51.59; H, 4.24; N, 9.63 
H&fit C. 51.54; H. 4.29; N, 9.65 


173 


Me 


CI 


*Sfe$SII[> , J:?Ju*nBm&:i(EtOH) 

mp,194-195°C 

TC^^-flffil C 22 H 23 CIN 4 S-5/4CF 3 C0 2 H 
JUifil C, 53.16; H. 4.42; N, 10.12 
C, 53.18; H, 4.39; N, 10.39 


174 


„p 


Me 


H HSK*S](EtOH) 
mp,245.5-246.5°C 

TEfStttflHfi C 22 H 25 N 5 -2HCI-3/2H 2 0 
Strait C, 57.52; H. 6.58; N, 15.24 

r-t-i l£J> o CI CC. !_l ft OO. Kl 1 R 


175 


P 


Me 


&^fe*S H E I.[&gS£](EtOH) 

mp.224-225°C 

5cl?§»#rfit C 23 H 27 N 5 -2HCI-5/2H 2 0 
Still C, 56.21; H, 6.97; N, 14.25 
H^fil C, 55.95; H, 6.70; N, 14.23 


176 


H 


La' 


& £ ? ' J % A # ll [ H J 7 ; U * n B1f & 

(EtOH-iso-Pr 2 0) 
mp,1 89.5-1 92.5°C 
7Lf*t##rfil C 23 H 23 FN 4 0-CF 3 C0 2 H 
gtifit C, 59.52; H, 4.80; N, 11.11 
| Hi&fil C, 59.41; H, 4.89; N, 11.16 
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m 


R 2 


Via £t ( S4i ML 35 tit) 


177 

u 


OPh 

• 


& & H [ W >) 7 * n ft H 

&](EtOH) 

mp,21 4.5-21 5.5°C 

C 29 H 2B N 4 0 ■ CF 3 C0 2 H ■ 1 /2H 2 0 
SUfii C, 65.14; H. 5.29; N, 9.80 
HS&fil C 65.40; H, 5.07; N, 9.85 


178 


NHPh 


*Sfe*SII(MeOH-iso-PrOH) 

mp.191-194°C 

7cffl##r1I C 29 H 29 N 5 
SaHI C, 77.82; H. 6.53; N. 15.65 
USUI C, 77.76; H. 6.59; N. 15.56 


179 


NHMe 


;ifcftfe*SII[*§&&:Kiso-PrOH) 
, mp,209-210°C 
TcfStSMfrii C 24 H 27 N 5 -2HCI-7/4H 2 0 
Sirafit C 58.83; H, 6.69; N. 14.29 
Hgjfi! C, 58.88; H, 6.51; N, 14.13 


180 


NMe 2 


mp,205-206.5°C 

Hmfttim C 25 H 29 N 5 -2HCI-5/2H 2 0 
Mmfc C, 58.02; H. 7.01; N, 13.53 
HSMSI C, 58.01; H, 7.02; N, 13.50 


181 


\ — 
N 

I H 


»fe*ga[jsa*](EtoH) 

mp,210-212°C 

5ciH#M C 26 H 29 N 5 -2HCI-H 2 0 
Slifil C, 62.15; H, 6.62; N. 13.94 
HS?fil C 61.99; H, 6.44; N, 13.85 
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m 


R 2 




182 


NHBn 


*lfefS^ B [^^^](iso-PrOH) 
mp,244-245°C 

jtmftVr®. C 30 H 31 N 5 -2HCI-3/4H 2 O 
Strafil C. 65.75; H, 6.35; N, 12.78 
HSfcfil C, 65.81; H, 6.13; N, 12.68 


183 


h Xj> 


;$St£$Sil[£&&l(EtOH) 

mp,190-193°C 

Ttmfttirfe C 29 H 30 N 6 -3HCI-2H 2 O 
mm®. C. 57.29; H, 6.13; N. 13.82 
USSfil C, 57.46; H. 5.98; N, 13.77 


184 


L^NMe 


&ftfe£ B M&i££](EtOH) 

mp,231.5-232°C 

3t^##rfil C 28 H 34 N 6 -3HCI-3/4H 2 0 
Mm®. C. 58.23; H. 6.72; N, 14.55 
H&fil C, 58.12; H. 6.93; N. 14.46 


185 




fcfetttfaugiHSKEtoH) 

mp.187-189°C 

Ttmfttiifc C 28 H 33 N 5 -2HCI-3/4H 2 0 
Satfi C, 63.93; H, 6.99; N, 13.31 
C, 64.05; H, 6.93; N, 13.32 


186 




£!fe&H[£&£](EtOH-iso-PrOH) 
mp,194-195°C 

Jtmfttii®. C 27 H 3 ,N 5 0-2HCI-3/2H 2 0 
liil C, 59.89; H, 6.70; N, 12.93 
USUI C. 59.72; H, 6.64; N, 12.85 



mmm 1 8 i 

1- [2- (N-n-7*^-;i/-4-t:^iJ xfjl/] -4-^DD- 1 H- 
4 [4, 5-c] 3V U> *%RJ&' 

4 - ? o □ - 1 - [2 - (4-h'^U x^;i/] -1H-^^"V [ 4 , 

5-c] > • h u 7)v*uwm.y& 1.20 g&t>*j^gg£ ^ao. 7 7 g 
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o mi &?st u 5 mmmn btz 0 Etj&m'&mz 1 o %«t h u -> a*^* 

mtPhmffi^LX, 14^ 1 4 4— 1 5 8°C©to£&l§«i 1 £t§fco 
Ttmfrttm C 21 H 27 C1N 4 -2HC1-1/2H 2 0 
Strait C r 55.70 ; H, 6.68; N, 12.37 
C, 55. 80 ; H, 6.65; N, 12.44 



%mm 1 8 8 

1- [2- (N-T-b^)l- 4 - fOJ ^^;H -4-^DD-lH- 

4-^op-1- [2 - (4 -t^'J -lH--f ^'V [4, 

5 - c] *y U > - S "J 7;i/prD^igO . 6 0 g©^U^>4 ml ig^+iz, M 

7 j(ti2 mi ^jnx.T, iST i mmmnLtzo u v 

7Dtji/x-rii/t^ito. 4 5 g(Dm^^ntzo mtM-uytvj 

vyu^^^-^^CDUm^h^^X. 1^ 1 8 3- 1 8 6. 5VCDM&& 

mfttirm C 19 H 21 C1N 4 0 

mmm c, 63.95 ; h, 5.93; n, 15.70 

»{i C, 63.81 ; H, 5.87 ; N , 15.61 

mMM 1 8 7 RXJf 1 8 8 M&lC&oT. HJf&fffl 1 8 9- 1 9 4 <7Mb£t)£t# 

/to 
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m 


R' 


B 


R 3 


m ! 




189 


Ph 


H 


kX 


2 


&fe$SH(iso-PrOH) 

mp,167-168°C 

7Cf£##Hi C 24 H 2S CIN 4 
Strait C, 71.19; H, 6.22; N. 13.84 
US! fit C, 71.00; H. 6.18; N, 13.56 


190 


H 


CI 


kX 


2 


aife*6fl[ttI*tt](EtOH) 

mp,235-246°C(##) 

7G^#flrfiI C 24 H 24 CI 2 N 4 -HCI-1/4H 2 0 
Slrafil C, 60.01; H. 5.35; N, 11.66 
Hlfcfii C, 60.01; H, 5.62; N, 11.67 


191 


H 


H 


kX 


1 


*Sfe*SH[i£&i£](EtOH) 

mp,248-257°C(#fi?) 

TimMfim C 23 H 23 CIN 4 -HCI-1/4H 2 0 
Slraii C, 63.96; H, 5.72; N, 12.97 
Hlfcfii C. 63.98; H, 5.80; N. 12.93 


192 


Ph 


H 


kX 


2 


&Sfe$SII(CH 2 CI 2 -iso-Pr 2 0) 
mp.l 54.5-1 60°C 

5t lit##r<£ C 25 H 25 CIN 4 0 - 1 /8H 2 0 
Strafit C, 69.00; H, 5.85; N, 12.87 
H&fit C. 68.78; H. 5.78; N. 12.71 | 
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R — (CH 2 ) 




m 


R 3 


m 




193 




1 


&SfelSJt.[£&i&](MeOH-iso-Pr 2 0) 

mp.269-280°C(#fi?) 

Ttmfttirfe C 23 H 24 N 4 -2HCI-3/4H 2 0 
Serafil C, 62.37; H, 6.26; N, 12.65 
HSili C. 62.36; H, 6.45; N. 12.60 


194 




2 


&lfe*S.P B [iS$&](MeOH-iso-Pr 2 0) 

mp,150-156°C(#fi?) 

5c*#*rffl C 24 H 26 IV2HCI-1/2H 2 0 
SUmfil C, 63.71; H, 6.46; N. 12.38 
HSHS C. 63.90; H, 6.68; N, 12.11 



mmm 195 

4-^do-1- [2- [N- (4-7WP7i-MW-^) -4-f 
^'JyjH - 1 H-W [4, 5-c] *J U > 

4-^OP-l - [2 - (4-tf*USW -1H-^^V [4, 

5_ c ] hU7^D»8*0. 5 0gM»'^A0. 3 2g 

©N, N-y^fMiVA7; h* 2 mliliSW Ji^ST. J&-fb p-7;i/^n^> 
-tf>7s;i/*-;i/0 . 2 3 g(DN, N-^^W^A7^ h* 3 ml Si^lTlt 

58#^«#tfc 0 sjt&ig^tit: i o %?miti- h u ^^mmzmz-x pHIO 
mmm c 23 h 22 cifn 4 o 2 s - 

Strait C, 58.41 ; H, 4.69; N, 11.85 
C, 58.43 ; H, 4.52; N, 11.88 
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%mm 1 9 6 

1- [2- (N-/^>7M-;b-4-^'JyJl/) xf-;i/] -4-7xy 
lH--f [4, 5-c] */'J> 

4-7iy^fy- 1 - [2 -(4 -K"OJ5?;i/)xf-;i/]- 1 H-4 S*V[4 , 
5-c]^ , J>4 l J7WDSPH)gl, OOgMh'ixW^O. 5 
7 ml ®J&fb/^U>l 0 ml »^ST, Jfift/ * 0 . 1 6 ml 

5-176 °C©«fe^?:^fco 
7G*#flrffi C 24 H 26 N 4 0 3 S 

mmm C, 63.98 ; H, 5.82; N, 12.44 

H&fig C, 64.01 ; H , 5.96; N, 12.28 

nmm 1 9 eco^mz^-ox. %mm 197-19 9<7Mb£ti£f#£o 
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m 


R A 




197 


Ts 


&tfe&H(AcOEt-iso-Pr 2 0) 

mp.201.5-202°C 

7C^##rfi C3 0 H 30 N 4 O 3 S 
SUfil C, 68.42; H, 5.74; N, 10.64 
Htfcfil C. 68.46; H, 5.83; N. 10.53 


198 


Et0 2 C 


*Sfe& H(AcOEt-iso-Pr 2 0) 

mp,132-133°C 

5c^##rfil C 26 H 28 N 4 0, 
SEftffi C, 70.25; H. 6.35; N, 12.60 
HSJfil C, 70.13; H, 6.34; N. 12.50 


199 


BnOjC 


NMR X^^HU 5 (CDC1 3 )ppm:1 .3 1(2H.brs), 1.50-1. 70(1 H 
,m).1.78(2H,brs),2.00(2H,q,J=7.5Hz),2.81(2H,brs),4.23(2H 
,brs).4.63(2H.t,J=7.5Hz).5.1 3(2H,s),7.25(1 H.t,J=7Hz),7.30 
-7.40(5H,m),7.39(2H,d,J=7Hz),7.44(2H.t.J=7Hz),7.50(1H, 
td, J=8.5,1 Hz).7.57(1 H,td.J=8.5,1 Hz),7.90(1 H.dd, J=8.5.1 H 
z).7.94(1 H,s),8.04(1 H.dd, J=8.5,1 Hz) 
IRX<<>7h;Uj/(liq.) cm~':1698 
TXX^MI/ m/z:506(NT) 



mm 200 

A - 12- [4, 5-c] * >"J > - 1 - 4 

- [2 - (4-h'^'J^;i/) xf;i/] -lH-^f^V [4, 
5-c]^yU>0. 50g^^KVf^y7t-f0. 3 7g©it<b^f- 
1/ > 1 0 ml IlitliSr 1 ftlHttft t tz'ik. fir fcB Ufc$£H£i&SfcLT 0.56 
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> (Life Technologies ) , 2. 5 U/ml ^-^> 'J >- 2 . 5 /z g/ml X h b 7" 
h x"f >>?gr& (Life Technologies) 1 0 %^JMlfiLiS (Intergen 
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Hftftffc£W«^ffl©1imp^£^;to t ML- 1 jffOSitttty * O- 
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(Biogenesis), HRP^DMlt^ I gG(Chemicon International), Jlfltjl^. 
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